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THE 


MAR  I N  E  R’S 


NEW  CALENDAR. 

\  .  ■  1  ■  v 


Stampt  according  to  a  late  of  P arlia- 
ment,  (with  Three  T wo-penny-Stamps.) 


BOOKS  of  Navigation,  Sea  Charts,  Csfr.  Printed  fof 
W.  and  J.  Mount,  T.  Page  &  Son,  on  Tower- kill* 

GREAT  Britain’s  Coafting  Pilot,  by  Capt.  Greenvile  Collins, 
Coafting  Pilot  for  England,  Scotland  and  Holland, 

Englifti  Pilot  for  the  Channel, 

Englilh  Pilot  for  the  Straits. 

Englifh  Pilot  for  Weft  India. 

Englilh  Pilot  for  Guinea. 

Englilh  Pilot  for  Eaft  India. 

Sea-Atlas,  containing  Charts  of  the  Sea-Coafts  of  the  whole  World. 

A  compleat  Set  of  New  Charts,  containing  North  Sea,  Cattegat,  Baltick 
A  compleat  Set  of  Charts  for  the  Sea-Coaft  of  France. 

A  Set  of  Charts  for  India,  and  others  for  all  parts  of  the  World, 

The  Mariner’s  New  Calendar,  by  Nathaniel  Colfon. 

The  Seaman’s  Vademecum,  or  Defenfive  War  by  Sea, 

The  Seaman’s  Practice,  by  Richard  Norwood. 

Practical  Navigation,  or  an  Introduction  to  the  Whole  Art,  by  J.  Seller, 
Navigatio  Britannica,  or  a  compleat  Syftem  of  Navigation,  in  all  its 
Branches,  both  with  regard  to  Theory  and  Practice,  byjj,  Barrow. 
Sherwin’s  Tables  of  Logarithms  from  i  to  ioiooo. 

Elements  of  Algebra,  expounded  in  Two  Books,  by  John  Kerfey* 

The  Seaman’s  Daily  Affiftant,  by  T.  Hafelden. 

Navigation  New  Modelled,  by  Henry  Wilfon. 

Navigation  Unveil’d,  2  vols  Octavo,  by  Edward  Hauxley. 

Mariner's  Compafs  Rectified,  by  Andrew  Wakely. 

The  Practical  Sea  Gunner’s  Companion,  by  W.  Mountaine. 

An  Epitomy  of  the  Whole  Art  of  Navigation,  containing  an  eafy  me¬ 
thodical  Way  to  become  a  compleat  Navigator,  by  James  Atkinfon. 
Treatife  of  Trigonometry,  Third  Edition,  by  Samuel  Heynes. 

Epitomy  of  Navigation,  being  the  moil  ufeful  Part  of  Gellibrands9 
Norwood’s  and  Jones’s  Works,  collated  and  digelted  into  one 
Compendium  of  Navigation. 

Ship  Builder’s  Affiftant,  or  Marine  Architecture,  by  W.  Sutherland. 
Euclid’s’  Elements,  the  whole  Fifteen  Books,  by  Ifaac  Barrow. 

The  Modern  Navigator’s  compleat  T utor,  in  2  Volumes,  by  Jofh.  Kelley 
The  SeCtor  and  Plane  Scale  compared,  by  Roger  Rea. 

Defcription  and  Ufe  of  4  feveral  Quadrants,  by  J.  Collins,  with  the 
Prints  from  Copper. 

Ufe  of  Coggerftiall’s  Sliding  Rule,  and  Defcription  of  Scamozi’s  Linee 

ff.B.  There  are  alfo  Sold  all  forts  of  Mathematic  Inftruments  and 
Books,  Sea  Charts  for  all  Parts  of  the  known  World,  Plane  and 
Mercator  -}  Paper,  Paper-Books,  and  other  Stationary  Wares, 


MARINER’S 

NEW  CALENDAR. 

Containing 

The  Principles  of  Arithmetic  and  Practical  Geometry $ 
with  the  Extraction  of  the  Square  and  Cube  Roots  : 
Alfo  Rules  for  finding  the  Prime,  EpaCt,  Moon’s 
Age,  Time  of  High-Water,  with  Tables  for  the  fame. 

Together  with 


> 


Exa£t  Tables  of  the  Sun’s  Place,  Declination,  and  Right-Af- 
cenfion  :  Of  the  Right  Afcenfion  and  Declination  of  the 
Principal  Fixed  Stars  :  Of  the  Latitude  and  Longitude  of 
Places  :  A  large  Table  of  Difference  of  Latitude  and  De¬ 
parture,  for  the  exad  Working  a  Traverfe. 

Also 


The  Defcription  and  Ufe  of  the  Sea-Quadrant,  Fore-Staff 
and  NoCturnal  :  Neceffary  Problems  in  Plane-Sailing  and 
Aftronomy,  wrought^  by  the  Logarithms,  and  by  Gunter's 
Scale:  A  Tide  Table:  The  Courfes  and  Diftances  on  the 
Coaft  of  Great  Britain ,  Ireland ,  France ,  &c.  And  the 
Soundings  at  coming  into  the  Channel  i  With  Directions  for 
failing  into  fome  Principal  Harbours. 


B  Y 

NATHANIEL  COLSON,  Student  in  the  Mathematics. 

The  whole  revis’d,  and  adjufted  to  the  New  StilEj 
By  WILLIAM  MOUNTAIN  E,  F.R.S. 


London  :  Printed  for  W.  and  J.  Mount,  T.  Page  &  Son, 

on  Tower-Hill^  1756, 

Where  you  may  have  all  Sorts  of  Mathematical  Books. 


(  4  ) 


To  the  Ingenious  Mariner. 

I  Here  prefent  thee  with  a  New  Calendar,  wherein  I  have  endeavoured,  not 
to  puzzle  thee  with  unprofitable  Problems,  (a  Thing  too  much  pra&ifed)  but 
to  make  Things  plain  and  practicable  :  Here  is  nothing  obfcure  or  difficult 
to  difcourage  young  Beginners  (for  whom  'tis  intended)  but  all  Things  team¬ 
ed  of  with  as  much  Plainneis  (both  as  to  Matter  and  Method)  as  poffible;  and  I 
allure  thee  was  I  prefent  to  inftruCt  thee,  I  could  by  no  means  render  things  more 
intelligible  than  I  have  here  done  :  I  have  endeavoured  to  omit  nothing  that 
might  be  materially  uleful,  having  relpeCfc  to  the  defign’d  bignefs  of  the  Volume. 
The  Contents  are  as  follow : 

The  Principles  of  Arithmetic,  with  which  I  begin,  becaufe  I  am  fenfible  of  tha 
Lofs  fbme  have  been  at,  that  have  attempted  Navigation  before  they  have  under- 
Hood  fomething  of  it  5  the  Extraction  of  the  Square  and  Cube  Roots ;  In  all  which 
I  have  endeavoured  to  apply  the  Examples  to  Sea  Affairs :  Some  neceffary 
Geometric  Problems,  ufeful  in  Navigation  ;  Directions  for  finding  the  Prime, 
EpaCt,  Moon’s  Age,  and  the  Time  of  Full  Sea  (both  according  to  the  ordinary  and 
*  more  accurate  Way)  with  Tables  for  the  lame. 

Tables  of  the  Sun’s  Place  and  Declination,  with  Directions  and  Examples  to 
every  Cafe,  how  to  ufe  the  Declination  to  find  the  Latitude:  As  alfb  the  neceflary 
Tables  for  correcting  the  Declination,  when  the  Difference  of  Longitude  is  confi- 
rierable  from  the  Meridian  of  London,  for  which  the  faid  Tables  of  Declination 
are  calculated  :  A  Table  of  the  Sun’s  Right  Afcenfion  :  A  Table  of  the  Right 
Afcenfion  and  Declination  offome  of  the  principal  fixed  Stars,  with  the  ufe  of  the 
faid  Tables  in  finding  the  time  or  a  Stars  coming  to  the  Meridian ;  as  allb  Di¬ 
rections  at  large  for  Obfervation  of  any  of  the  faid  Stars  to  find  the  Latitudeof 
the  Place,  with  Examples  in  each  Cafe.  The  Delcription  of  the  Sea-Quadrant 
Fore-Oaff'and  NoCturnal :  A  Table  of  Latitude  and  Longitude  of  the  principal  Pla¬ 
ces  on  the  Sea-Coaft,  collected  from  the  bed  Information.  Problems  in  Plane  Sail¬ 
ing  and  Agronomy,  (which  that  the  Practitioners  might  learn  two  things  at  once) 
are  wrought  both  by  the  Logarithms,  and  Gunter’s  Scale:  A  large  and  very  uleful 
Fable  ol  Difference  of  Latitude  and  Departure  to  every  Degree  and  Quarter  Point 
of  the  Compafs*  With  its  ufe  in  working  a  Traverle  in  order  to  keep  a  Reckoning 
ar  Sea  :  A  Rutter  for  the  Goad  of  Great- Britain,  France,  Irel  nd,  Spain,  Portugal, 
&c.  Shewing  the  Bearing  and  Didance  from  one  Place  to  another:  A  Table  cf 
the  Soundings  coming  into  the  Channel,  giving  the  Depth  of  Water,  and  Quality 
of  the  Ground;  Lanly, .  Directions  for  failing  into  fome  principal  Harbours ; 
By  all,  or  any  of  which,  ifthou  art  by  any  means  profited  (as  1  know  thou  mayed 
if  thou  wanted  Information  in  any  of  thefe  Things,  and  dod  but  carefully 
animadvert  upon  what  tbcu  readell)  I  have  my  End";  And  thy  kind  Acceptance 
hereof  will  further  oblige 


historical 

MEDICAL 


Thy  fincere  Friend, 

Nathaniel  CoIfoiW 
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5 Xhe  Principles  of  Arithmetic  briefly  and  plainly  demon flr at ed 
with  the  Extraction  oj  the  Square  and  Cube  Roots . 

Because  of  the  Ufefulnefs  and  Neceffity  of  fome  Knowledge 
of  Arithmetic ,  in  the  Art  of  Navigation ,  it  is  requifite  to  begin 
with  that,  without  which  no  orderly  Procedure  can  be  made;  and 
firft  of 

Numeration . 

"AjUmeration  is  that  part  of  Arithmetic ,  whereby  one  may  rightly  exprefs 
«XV  the  Value  of  any  Number  propofed. 


All  Numbers  are  exprefied  by  thefe  Characters  following. 

i,  2,  3,  4?  5?  6,  7,  9,  Os 

One,  Two,  Three ,  Four ,  Five,  Six ,  omw,  Eight,  Nine,  Cypher » 


A  1th o’  Cyphers  fignify  nothing  by  themfelves,  yet  being  put  before  (or 
to  the  Right-Hand  of)  other  Figures,  they  increafe  their  Value  as  much  as 
if  they  were  all  Figures,  as  may  plainly  be  feen  in  the  Fable  following. 


r 

Units 

1 

12 

T  ens 

10 

123 

Hundreds 

IOO 

1234 

Thousands 

1000 

52345 

X  Thousands 

10000 

123456 

G  Thoufand  $ 

100000 

1234567- 

Millions 

1000000 

12345678 

X  Millions 

1 0000000 

523456789  1 

C  Millions 

100000000' 

Figures  have  their  Value  according  to  the  Places  they  are  fet  in,  as  i 
in  thefird  Place,  or  Places  of  Units,  is  One  ;  in  the  fecond  Place  Ten  ;  in  the? 
third  Place  One  Hundred }  in  the  fourth  Place  One  Thoufiand ;  in  the  fifth 
Place  Ten  Thoufand ,  &c. 

The  Table  directs  how  properly  to  exprefs  any  given  Number  ;  As  123, 
which  Number  confiding  of  three  Places,  is  thus  nurnbred.  One  Hundred 
twenty  Three ;  this  Number  123456,  confiding  of  fix  Places,  is  thus  ex- 
preded,  One  Hundred  Twenty  Three  7 houjand.  Four  Hundred  fifty-fix  \  and 
this  Number  123456789,  confiding  of  nine  Places,  is  thus  nurnbred.  On* 
Hundred  twenty-three  Millions,  Four  Hundred  Fifty  fix  ‘ thoujands ,  Seven 
Hundred  Eighty-Nine >  Addition 


ADD  IT  I  0  N. 


/fDdition  is  that  which  makes  but  one  Sum  of  feveral 
•Sa  Example.  Suppofe  four  Men  (A.  B.  C.  D.)  owe  me 
feveral  Sums  of  Money,  I  would  know  how  much  is  due  A  oweth  3564 


to  me  in  the  whole  :  I  begin  at  the  firft  Row  towards  the  B  - - 5432 

Right-Hand  and  fay,  3  and  6  is  9  and  2  is  1 1 ,  and  41515;  C - -  3 1 56 

fetting  down  the  5  under  the  Row  added  up;  then  I  carry  D  - - 1843 

the  1  ten  to  the  next  Row,  faying  1  and  4  is  5,  and  5  is  — - 

10,  and  3  is  13,  and  6  is  19;  fet  down  9  under  the  Row,  13995 


added  up,  and  carry  1  to  the  next  row,  faying  1  and  8  is  9,  and  1  is  10,  and 
4  is  14,  and  5  is  19  ;  fet  down  9  and  carry  1,  which  1  and  1  is  2,  and  3 
is  5,  and  5  is  10,  and  3  is  13,  which  becaufe  this  is  the  firft  row,  I  fet 
down :  So  that  by  this  Addition ,  the  whole  Debt  is  found  to  be  Thirteen  Thou* 
fandy  Nine  Hundredy  Ninety- five  Pounds • 


Shillings* 
Pence. 

^  Degrees. 
I  Minutes. 


Characters  ufed  in  Arithmetic \ 

Exam.  2.  Suppofe  I  have  feveral  Creditors  to  whom  f  /.  ")  Pounds. 

I  owe  feveral  Sums  of  Money,  I  defire  to  know  the  j  s . 
whole.  1  I  d . 

Beginning  again  ( as  before  in  Addition  )  at  the  K  0 
Right-hand,  I  fay  1 1  and  10  is  21,  and  4  is  25,  and  6  is  j  ^ 

31  ;  nowtonfidering  howmany  Shillings  there  are  in  31^.  L"  J  Seconds. 

I  find  2s.  and  7 d.  whereof  I  fet  down  the  odd  7 d .  under 
the  row  of  Pence,  and  carry  the  2x.  to  the  next  row  /.  s.  d. 
being  Shillings,  faying  2  and  4  is  6,  and  8  is  14  and  9  33  :  11  :  06 

is  23,  and  11  is  34,  that  is  1  /.  14X.  fet  down  14 s.  and  55  :  09  :  04 

carry  the  1  /.  to  the  next  row,  faying,  1  and  3  is  4,  and  36  :  08  :  10 

6  is  10,  and  5  is  15,  and  3  is  18  ;  fet  down  8  and  carry  1 ; _ 103  :  04  :  u 

then  1  and  3  is  4,  and  5  is  9,  and  3  is  12 ;  fet  down  2  228  :  14  :  07 

and  carry  I  :  Laftly,  1  and  1  is  2 ;  fo  that  by  this  Addition 
the  whole  Debt  is,  Two  Hundred  Twenty  Eight  Poundsy  Fourteen  Shillings  and 
Seven  Pence . 


Examp.  3.  Suppofe  at  Sea,  keeping  my  Reckoning  in 
Degrees  and  Minutes,  having  fix  Days  Difference  of 
Longitude,  I  would  know  how  much  the  whole  is. 

Say  13  and  2  is  15,  and  9  is  24,  and  56  is  80  and  6  is 
86  ;  now  60  Minutes  making  a  Degree,  fet  down  the 
odd  26  Minutes  under  the  row  of  Minutes,  and  carry  the 
x  Degree  to  the  next  row,  being  Degrees ;  faying  1  that 
I  carryed  and  1  is  2,  and  1  is  3,  and  2  is  5,  and  1  is  6, 
and  1  is  7,  {b  that  the  whole  Difference  of  Longitude 
made  thefe  6  Days,  is  7  Degrees  and  26  Minutes* 


0 

0 

I  Day 

1 

06 

2  - 

0 

56 

3 

1 

°9 

4 

2 

00 

5  —  ■ 

1 

02 

6 

1 

*3 

0  - 

7 

26 

Subtraftm 


S  U  B  TRACTION. 
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OUbtraflion  is  the  taking  of  a  lefs  Sum  out  of  a  greater,  and  finding  the 
^  Remainder^  /.  s,  d„ 


Example.  Suppofe  a  Man  oweth  me  - -  •» 

And  hath  paid  me  - -  - -  - - - 

I  defire  to  know  what  remains  unpaid,  which  is 


376: 13':  06 
21  r  :  05  :  08 
165  :  07:10 


To  work  this  I  fay,  8  from  6  I  cannot,  but  confidering  there  is  12  Pence 
contained  in  a  Shilling,  I  add,  12  to  6,  and  fay  8  from  18,  and  there  remains 
IO,  which  fet  down  under  the  Pence  ;  and  then  having  borrowed  I,  I  go  to 
the  next  Row,  and  fay,  1  that  I  borrowed  and  5  is  6,  which  take  out  of  1 3, 
there  remains  7  ;  then  proceeding  to  the  Pounds,  I  fay,  1  from  6  there  remains 
5,  and  1  from  7  there  remains  6 ;  and  laftly,  2  from  3,  there  remains  1  :  fo. 
there  remains  due  of  the  fiid  Debt,  One  Hundred  Sixty  Five  Pounds ,  Seven. 
Shillings,  Ten  Pence . 

Example  2.  Suppofe  the  Diftance  between  two  Places  to  be  1000  Miles,  and 
that  I  have  failed  396,  and  defire  to  know  how  many  Miles  I  have  to  Sail. 

Placing  396,  under  the  icoo,  I  fay,  6  from  o  I  cannot,  but 
6  from  10  there  remains  4;  proceeding  to  the  next  Figure  I  fay.  Miles, 

1  that  I  borrowed  and  9  is  10,  from  0  I  cannot,  but  10  from  10  1000 

there  remains  0 :  Again,  1  that  I  borrowed  and  3  is  4,  from  0  I  396 
cannot;  but  4  from  10,  there  remains  6:  Laftly,  1  that  I  bbr-  ”  604 
rowed  from  1,  there  remains  o  :  So  there  remains  604  Miles. 

Example  3.  Suppofe  one  Place  in  the  Latitude  of  51  Deg.  32  Min.  N.  and 
another  in  the  Latitude  of  42  Deg.  10  Min.  N.  I  would  know  the  Difference 
of  Latitude  between  them. 

To  do  which,  fubtraft  the  lefs  Latitude  out  of  the  greater 
thus;  the  lefter  being  placed  undermoft,  fay,  10  from  32,  there 
remains  22,  which  place  under  the  Minutes  ;  then  for  the  Decrees, 

2  from  1  I  cannot,  but  2  from  11,  there  remains  9;  then  1 
that  I  borrowed,  and  4  is  5,  5  from  5  there  remains  0. 

So  the  Difference  of  Latitude  is  9  Deg.  22  Min. 

Multiplication. 

Ji/fUltiplication  is  that  which  ferves  inftead  of  many  Additions,  by  which 
any  Number  of  a  greater  Denomination  is  brought  into  a  lefs,  as  Pound? 
into  Shillings,  Shillings  into  Pence,  and  Pence  into  Farthings  ;  Degreed 
into  Minutes,  Minutes  into  Seconds,  and  the  like;  which  is  done  by  multiply¬ 
ing  the  Number  of  the  greater  Denomination,  by  that  number  of  the  lefter 
which  is  contained  in  one  of  the  greater  ;  as  the  multiplying  any^Number  of 
Pounds  by  20  (the  Number  of  Shillings  contain’d  in  a  Pound )  brings  it 
into  Shillings,  and  fo  of  the  reft. 

Multiplication  confifts  of  Three  Parts. 

I*.  The  Multiplicand,  or  Number  to  be  multiplied. 

2.  Multiplier,  or  Number  by  which  to  multiply. 

3.  The  Product  made  by  the  Multiplication. 

For  theLearner’s  more  ready  Procedure  herein,  it  is  neceflary  to  irtfeft 
the  following  Table  which  is  firft  to  be  committed  to  Memory,  The 


multiplication. 

The  Multiplication  T  A  B  L  Jh. 


m 

0> 


C* 


era 

cu 


2 

3 

4 

5 

6 

7 

8 

19 

f3] 

4 

5 


4 

6 

8 

io 

12  ^ 

H 

16 

x8 


12 

15 


CO 

<D 


r  4' 
5 


■§< 


7 

8 


r  5 
,  l6 

s  ^  7 


CO 

<L> 


a^6>«<  18  > 

‘Sly  '  m  . 


CO 


8 
19 


21 

24 

27, 


<*> 

CD 

a 


vo 


19 

r6l 


-16' 

20 

bis  5 

24 . 

28  > 

\  i 

32 

l36J 

r25l 

L 

30  i 
35  > 

4° 

l45J 

,  times  Jil.  is  {”} 

L9J  C63J 


f361 

42  ■ 


i-9J  L54i 


8  times 


8?  .  C64 

9  rs 


72 


} 


9  times  9  is  81 


10  times  10  is  100 


/. 

5648 

20 


112960 


Example  1.  I  demand  how  many  Shillings  there  are  in  5648/. 

To  Anfwer  this,  multiply  the  given  Number  of  Pounds  by  20, 

Thus  •  The  firft  being  o  Cypher,  fet  down  o  underneath  the  firft- 
Figure*;  and  then  proceed  to  the  next  Figure,  and  fay  2  times  8 
is  x6  ;  fet  down  6  under  the  fecond  Figure  and  carry .  x  ;  then 
2  times  4  is  8,  and  1  that  I  carried  makes  9.;  then  2  times  6  is 
1 2,  fet  down  2,  and  carry  1  ;  laftly,  2  times  5  is  10  ,  and  1  that  I  carried 
makes  11.  So  that  5648/.  multiplied  by  20,  makes j  112960  Shillings. 
Ex.  2«  In  276  Degrees  how  many  Minutes  ? 

Firft  fet  down  -  - ™  — -  .  “  1  7  6 

Then  (becaufe  60  Minutes  make  a  Degree)  multiply  by - -  -  ° o 

TheProduais- - -  — -  -  - -  .  16560 

So  that  I  find  276  Degrees  multiplied  by  60,  makes  16560  Minutes. 

Ex.  2.  Multiply  - - 8765437  Multiply  -  47632867 

Bv _ _ _ _  _  32  By  —  - - r' -  4352 


Product 


T7530874 
2629631 1 


■.280493984 


95265734 

238164335 

142898601 

190531468 


207298237184 

D  I  V  I  S  I  O  N. 

J~\Tvt/ion  is  that  which  ferves  inftead  of  many  Subtractions^  and  is 
ufefu!  in  reducing  all  Numbers  of  a  lefler  Denomination  into  a  greater  $ 
as  Minutes  into  Degrees,  Farthings  into  Pence,  Pence  into  Shillings,  and 
Shillings  into  Pounds.  It  conftfts  of  Three  Parts,  (viz.)  Dividend  or  the 

Num« 


v  ir  j  burin 


Number  to  be  divided :  thp  nivif™  u.  , 

the  Quotient ;  alfo  if  any  Number  remain  it"  Sledfhe  R—  7  * 
Examtle  i.  To  divid/,8 ,,  h„  „  S'1  '?  cal)ed  the  R«namder. 


y 

and 


Divif.  Divid.  4> uot . 

23)  7834  (340 

69  *  * 

~~93~~ 

92 


Example  1.  To  divide  7834  by  23;  firft  fay,  how 
many  times  2  in  7.;  Or,  how  often  23  in  78,  IheAn- 
(wer  will  be  3  times,  which  place  in  the  Quotient  • 
then  mult, ply  the  Divifor  23  by  3,  the  Figure  pla¬ 
ced  m  the  Quotient,  faying,  3  times  3  is  9,  and  3 
times  2  is  6,  place  thefe  under  the  two  firil  Fi¬ 
gures  of  the  Dividend,  and  draw  &  Line;  fubtraaino-  ijRemaind 

69  from  78,  there  refts  q,  which  fet  unrWnp  t-i?  ,  ,  4-K*emaindfc 

3,  to  fhew  that  it  is  brought  down  ;  place  it  to  the  P  aCC  a  Point  under 

how  many  times  23  in  93,  or  ho/nZy t  m  “  ^Cffd’ .!?>> 

times;  place  4  in  the  Quotient,  by  which  multinlvfb^’v^  WlJ1  be  4 
mg  theProdua  which  is  92  under  o?  draw  ft*  Agam,  plac» 

from,  the  Remainder  1  put  under  the  Line  and  fe^V^  Pubt/"a(^  u  here¬ 
in  the  Dividend,  putting  a  Point  under  it  and  nl  „^ovvn  4  the  laft  Figure 
then  becaufe  there"  remfins  but  ,4  being  eft  fch  t0 '^.Remainder*  ,  . 

cannot  be  taken  out  of  it,  place  a  Cyph| in  A^the-D‘V,for  23>  & 

is  finilhed.  1  ypfter  ln  the  Quotient,  and  the  Work 


Divif.  Divide  jg 'uot . 

6\°)  36 10  (6 

36 


Example  2.  In  360  Minutes  how  many  Decrees  ? 

Here  I  divide  by  60  becaufe  60  Minutes  mike  a 
Degree,  and  becaufe  the  lalt  Figure  of  the  Divifor 

r  1  uCUt  ‘Lt0,ff’  and  with  it  the  laft  Figure  - - 

is  the  fame  thing  as  to  divide  360  by  6oHmt  36  by  6’  ^which 

of  3,  therefore  I  fay,  how  many  times  6  in  ,6  6  fT°l  be taken  out 

Which  I  place  in  Ihe  Quotient ZlorUe  Tbe  ^nfwer  is  6  times: 
the  6  placed  in  the  Quotient,which  produceth  /  fhe  Dlvi(or  6,  by 

fo  that  by  this  Work  it  appears,  that  in  260  Mir  If  rubtradled  leaves  o  ; 

Example  3.  A  Ship  taken  by  25 3  S  ft  6  3ff  6  Degrees  jufh 

each  Man’s :  Share,  being  equally  divided  ?  C  at59875y<  1  demand 
Divifor.  Dividend.  Quotient.  ' 

(236 


253) 


59875 
506e  * 

927 

759 

1685 

1518 

167  Remains 

firft,  fay,  how  many  times  2  in  c?  The  A„r 
place  in  the  Quotient  ;  then  muitiniv  th,.  jEnlwcr  is  two  tunes,  whicl 

placed  in  the  Quotient,' faying  2  timesf  js  6  !'!  253.  b-v  2>  the  Figur 

carry  1 }  2  times  2  is 4, "and  i  t  l  5  15 10’,  fet  dow"9 

j> '  • 5  '  ■  '  ftt  down  under  the  3  firi 

igure 


i  O 


Divifion. 

Figures  of  the  Dividend ,  front  whence  being  fubtrafted,  Jet  the  Remain¬ 
der  underneath,  which  will  be  92,  then  take  down  7,  making  a  Point  un¬ 
derneath  and  fet  it  after  92,  the  Remainder ;  then  fay,  how  often  2  in  9  . 
Anfwer  \  times  (for  4  will  prove  too  many.)  Then  multiply  the  Divtfer 
2  •  as  before,  by  3.  the  Figure  laft  placed  in  the  Quotient,  and  the  Pro¬ 
fit  will  be  7 59,  which  being  fubtrafled  from  the  F  igures  above,  the  Re¬ 
mainder  will  be  168,  then  takedown  5,  and  point  it  as  before,  fetting  it 
aher  1 68,  the  laft  Remainder  :  And  again,  aft  the  Queftion  how  often  2  is 
contained  in  16  ?  Anfwer  6  times ;  by  which  6,  when  fet  in  the  Quotient, 
multiply  the  Divifcr  253  5  and  the  Product  is  1518,  which  place  under  the 
laft  Dividend ,  and  fubtraft  therefrom,  there  will  remain  167.  So  there 
being  no  more  Figures  to  bring  down,  the  Work  is  hmftied,  each  Man 
Share  being  236/fand  167/.  over,  which  is  to  be  divided  among  them ; 
which  may  eaiily  be  done  by  multiplying  167  by  240,  and  dividing  the 
Product  by  2  5 3,  gives  each  Man’s  Share  in  Pence  The  Proof  is  by  mul¬ 
tiplying-  253  the  Divifor  by  236  the  Quotient ;  then  taking  in  167  the 
Remainder,  under  the  3  laft  Figures,  the  Product  will  make  the  fame  with 

the  Dividend ,  as  you  fee  in  the  Operation. 

The  Rule  of  Three, 

T  S  that  which  having  three  Numbers  given,  a  fourth  Number  is  found 
1  in  Proportion  thereunto ;  which  is  done  by  multiplying  the  2 a  and  3d 
Numbers  together,  and  dividing  that  Product  by  the  firft,  and  the  Quo¬ 
tient  of  the  faid  Divifion  is  the  Anfwer  to  the  Queftion, 

Example  i.  If  in  24  Hours  a  Ship  fails  130  Miles  ;  how  many  Miles 

will  Ihe  fail  with  the  fame  Gale  in  192  Hours  or  eight  Hays ; 

Hours  Miles  Hours 


24 


- 130 


192 

130 


24)24960(1040  Miles  in  192  Hours 
24  • 

96 

JL6- 

90 


5760 

192 

24960 


Here  24  is  the  ft tft  Number,  130  the  fecond,  192  the  third  ;  where- 
fore  according  to  the  Rule,  I  multiply  130  and  192  the  fecond  and  third 
Numbers  together,  and  divide  the  Product  thereof  24960,  by  24  the  firft 
Number,  which  gives  in  the  Quotient  1040  Miles,  which  is  the  Way  the 

Ship  will  make  in  192  Hours,  the  Time  propofed.  ' 

Example  2.  If  i  lb.  of  Tobacco  ceft  6 d.  what  will  1 12  lb.  colt  r 

112 

6 

'  i2)67~2-Pence  (or  56  Shillings. 

Plere  the  ftrft  Number  being  an  Unit,  which  neither  multiplies  nor  di- 
yides,  it  faves  the  Labour  of  Divifion,.  and.  the  Anfwer  is  672  A,  (for  the 


The  Rule  of  T  h  r  e  t*  5* 

Anfwer  will  be  of  the  lame  Name  of  the  fecond  Number)  which  divided 
by  12  to  bring  them  into  Shillings,  gives  the  Quotient  56  s.  which  is  the 
Price  of  xi2lb-  as  required. 

Example  3.  If  a  Staff  of  3  Yards  long  give  a  Shadow  of  2  Yards  : 
How  high  is  that  Caftle  wftofe  Shadow  is  100  Feet  ? 

Which  Queftion  for  the  more  ready  Solution,  ftate  thus  : 

If  6  Feet  (which  is  2  Yards)  give  9  Feet,  what  will  100  Feet  give  ? 

By  the  Operation  it  appears  the  faid 
Caftle  mu  ft  be  150  Feet  high. 


Example  4.  If  564/.  12 s.  6 d.  is  to  be  divided  between  165  Men,  how 

much  is  one  Man’s  Share  ?  .  # 

Firft,  reduce  it  all  into  Pence,  by  multiplying  564  by  20  (the  Shillings 
in  one  Pound)  taking  in  the  12  Shillings  as  you  are  taught  in  Multiplication,, 
and  the  Sum  1x292,  multiply  by  12  (the  Pence  in  one  Shilling)  and  add 
the  6  Pence,  the  Sum  135510  is  the  Pence  in  564/.  12 s.  6 d.  Then  fay. 

If  165  Men  have  1355 10  Pence,  how  many  fhall  one  Man  have  ?  And 
here  you  fhould  multiply  135510  by  the  laft  Number,  but  in  this  Cafe  it 
is  1,  which  will  neither  multiply  nor  divide,  therefore  you  only  divide 
1 355 1 0  the  Sum  of  Pence,  by  165  the  Number  of  Men,  and  the  Quotient 
821  is  the  Pence  for  each  Man’s  Share,  which  divided  by  12  (the  Pence 
in  one  Shilling)  gives  68  Shillings,  and  the  5  Remaining  are  5  Pence  to 
each  Man’s  Share, 

Note,  The  45  remaining  of  the  firft  Divifion  is  only  of  one  Penny^ 
which  is  little  more  than  a  Farthing. 

The  Operation  follows » 

564/.  12s.  6  cL 

20 

1x292 
x  2 


6)900(150  Feet 
6 


30 

30 


00 


22590 

II2Q2 


x65)x355io(82x  Pence 

1320  * 0 


3Si 

330 

.  '  n'UBt* 

2X0 

165 


B  2 


12)821(68  Shillings,  equal 
jo,  to  3/9  8^3  5^* 

XQX 


Note 


45 


,/ 

iz  The  Extraction  of  the  Square  Root. 

Note ,  That  in  the  Rule  of  Three,  the  firft  and  third  Number  muft  be  both 
of  one  Denomination,  and  the  fecond  muft  be  brought  into  the  loweft  Va¬ 
lue  expreiTed  therein  ;  as  in  the  foregoing  Example,  I  work  not  the  Quef- 
tion  as  it  was  firft  ftated,  but  tranfpofing  the  Numbers,  I  put  the  Denomi¬ 
nation  of  Men  firft  and  laft,  and  the  Money  in  the  midft,  to  anfwer  to 
that  part  of  the  Rule,  which  requires  the  firft  and  third  Numbers  to  be 
both  of  one  Name.  The  Anfwer  whereof  in  the  preceding  Queftion,  as 
by  the  Operation  appears,  is  821  Pence  :  which  reduced  into  Shillings, 
is  68i.  and  5^.  or  3 /.  8r.  5 d.  one  Man’s  Share,  as  was  required. 

The  next  Thing  I  fhall  briefly  treat  of  is,  The  Extraction  of  the  Square 
and  Cube  Roots,  as  alfo  fomewhat  of  their  Ufe. 


7056(84  Root 
64 


164)656  Divifor. 
656 


000 


The  Extraction  of  the  Square  Root. 

t 

Ex,  1.  TO  extradl  the  Square  Root  of  7056 
proceed  thus  :  Firft,  Point  the  given 
Numbers  (that  is,  put  a  Prick  over  every  other 
Figure,  beginning  at  the  firft:  Figure  at  the  Right- 
hand)  and  note  by  the  way,  that  fo  many  Points 
as  the  faid  Number  admits  over  it,  of  fo  many 
I  igures  confifts  the  Root  of  the  laid  Number  j  then  proceed,  feekin^  the 
greateft  Square  Number  (which  is  a  Number  multiplied  by  itfelf)  in  the 
firft  Point  towards  the  Left-hand  (70)  which  is  64  conftituted  of  8  mul¬ 
tiplied  into  itfelf  j  for  8  times  8  is  64*  The  Root  of  the  Square  Number 
which  is  8,  place  in  the  Quotient,  and  fubfcnbe  the  Square  Nfimber 
(64)  under  the  faid  firft  Point,  fubtra&ing  it  therefrom,  and  fetting  down 
the  Remainder  (6)  underneath  :  To  this  Remainder  bring  down  the  next 
Point  (56)  then  drawing  a  crooked  Line  on  the  Left-hand- of  the  Divi¬ 
dend  (656)  double  the  Quotient,  and  place  (viz.  16)  therein  calling  it 
the  Divifor,  feek  how  often  the  Divifor  is  contained  in  all  the  Figures  of 
the  Di\  Fend,  fave  the  laft  to  the  Right-hand  1  ( viz .)  How  many  times 
3  6  in  65  ?  The  anfwer  is  4  times,  which  place  in  the  Quotient,  and' 
alio  on  the  Right-hand  of  the  Divifor  (16)  then  multiply  the  Divifor 
( 1 64)  by  the  4  laft  placed  in  the  Quotient,  and  put  the  Product,  which 
is  656,  under  the  Dividend,  fubtradting  it  therefrom  ;  which  done  no¬ 
thing  remains  :  So  that  the  Square  Root  of  7056  is  84. 

T  he  Square  Root  is  applied  to  Navigation  as  follows  ; 

Any  two  Sides  of  a  Right-angled  Plane  Triangle  being  aRen  the  third 
is  found  by  the  ExtraHion  of  the  Square  Root.  *  *  ’ 

Example  2.  Suppofe  a  Ship  has  made  87  Miles  Difference  of  Latitude^ 
and  71  Miles  Departure,  and  the  Diftance  to  be  required,  the  faid  Dif- 
tance  is  found  by  the  Extra&ion  of  the  Square  Root,  as  follows. 

The  Rule.  Square  the  Difference  of  Latitude  and  Departure  feverally  (that 
is,  multiply  each  by  itfelf)  and  from  the  Sum  of  both  the  Squares  added 
together,  extradt  the  Square  Root,  which  will  be  the  Diftance  required. 

Example 


The  Extraction  of  the  Square  Root, 

Example. 

Difference  of  Lat.  87.  The  Departure  71.  Square  Diff.  Lat.  7569 

Multiplied  by  itfelf  87.  Multip.  by  itfelf  71.  Square  Departure  5041 

609  71  Their  Sum  12610 

696  497 


.  The  Square  =  7569  The 


By  the  Operation  it  ap¬ 
pears,  that  the  Diftance, 
omitting  the  Fraction,  is 
1 12  Miles, 


Square  —  5041 

•  •  • 

12610(112  the  Diftance  req3 


21)26 

21 

. . ■: .  r 

222)  510 

444 

66 


Example  2.  Suppofe  a  Ship’s  Diftance  to  be  m  Miles,  her  Departure 
57  Miles,  and  the  Difference  of  Latitude  to  be  required  ;  the  faid  Difference 
of  Latitude  is  found,  by  the  Extraction  of  the  Square  Root,  as  follows. 

The  Rule.  From  the  Square  of  the  Diftance  fubtradt  the  Square  of  the 
Departure,  and  the  Square  Root  of  the  Remainder  will  be  the  Difference 
of  Latitude  required. 

Example .  The  Diftance - —  ill 

Multiplied  by  itfelf  — — -  1 1 1 

in 
in 

in 

Square  of  the  Diftance  12321 

Square  of  Dep,  fubtradt  3249 

Remains  0072 


The  Difference  of  Latitude,  as 
by  the  Operation  appears,  is 
95  Miles,  omitting  Fradtions. 

If  the  Departure  be  required,  the  Rule  is,  from  the  Square  of  the  DIP 
tance,  fubtradt  the  Square  of  the  Difference  of  Latitude,  and  the  Square 
Root  of  the  Remainder  is  the  Departure  required.  The  Operation  for 
Brevity-fake  is  omitted. 

Having  proceded  thus  far  in  fhewing  the  Prafiitioner  how  to  find  the  Dif¬ 
tance,  Difference  of  Latitude  and  Departure  (any  two  of  them  being  given^ 
without  Trigonometry)  I  fhall  fhew  the  manner  of  finding  the  Courfe  exa£t 
-enough  for  common  Ufe,  without  the  faid  Operation,  which  is  done  as  follows* 

The  Proportion  to  find  the  Courfe ;  As  the  Sum  of  the  Hypotenufe  (or 
Diftance)  and  half  the  gyeater  of  the  other  two  Legs  (viz.)  if  the  Difference 


The  Departure  t=  57 
Multiplied  by  itfelf  =  57 

~399 

Sq.  of  Departure  3=3  3249 

o  • 

9°72(95  Diff,  Lat,  required* 
81 

185)972 

925 


47 


14  7 he  Vfe  of  the  Extraction  of  the  Square  Root. 

of  Latitude  be  moil,  half  that,  but  if  the  Departure  be  moil,  half  that ; 
I  fay  ;  As  the  Sum  of  thefe  two,  is  in  Proportion  to  the  Idler  (or  remaining) 
Leer  l  fo  is  86,  to  the  Angle,  (in  Degrees)  oppofite  to  the  lets  Leg;  which 
is  t?ie  Courfe,  when  the  Departure  is  lets  than  the  Difference  of  Latitude, 

otherwife  ’tis  the  Complement  of  the  Courfe. 

Example.  Admit  a  Ship’s  Difiance  to  be  i  io  ;  the  Difference  of  Latitude 

to  be  88,  and  the  Departure  66,  and  the  Courfe  required. 

Firft,  Add  the  Diftance,  and  half  the  greater  Leg  into  one  Sum. 

The  Diftance  is - - - ; - - - — - - 110 

Half  the  greater  Leg  (88)  is  - - — - - —  -  44 


The  Sum 


154 


Having  thus  done,  fay,  by  the  Rule  of  T  H  R  E  E. 

As  the  faid  Sum  i  54,  is  to  66  the  Idler  Leg;  fo  is  86,  to  the  Courfe. 

66 


To  bring  out  the  odd  Minutes,  multi¬ 
ply  the  Remainder  of  the  Divifion  132 
by  60,  (the  Number  of  Minutes  con¬ 
tained  in  a  Degree)  and  divide  the  Pro- 
dud  by  the  Divifor  (154)  and  the  Quo¬ 
tient  of  the  faid  Divifion  gives  for  the 
Anfwer  5 1  Minutes ;  So  that  the  Courfe 
required  is  36  degrees  5 1  minutes. 


516 

516 


1 54)5676(36  deg.  51  min. 


462  132 


1056  60 


924  154)7920(51 


132  770 


220 

Example  3.  Extradion  of  the  Square  Root.  Suppofe  a  Rope  of  5  Inches 
Compafs,  and  another  Rope  of  double  the  Strength  is  required.  The  Di- 
menfions  of  the  faid  required  Rope  are  found  by  the  Extraction  of  the  Square 
Root :  For  fhould  it  be  fuppofed  that  a  Rope  of  10  Inches  Compafs,  is  but 
double  the  Strength  of  a  Rope  of  5  Inches  ;  upon  Proof  it  is  manifeilly 
•  faife,  for  the  faid  Rope  of  10  Inches  is  4  times  the  Strength  of  that  of  5. 

The  Rule.  Take  the  Compafs  of  the  given  Rope,  (viz.  5.)  and  multiply 
that  by  itfelf ;  which  Produd  (becaufe  the  other  Rope  is  to  be  twice  as 
ffrong,)  multiply  by  2,  and  the  Square  Root  of  the  Produd  is  the  Compafs 
of  the  Rope  required.  Inch. 

Example.  The  given  Rope’s  Compafs  5  Inches,  Extrad  the  Root  50(7 

Multiplied  by  itfelf  - — — — — —  5  49 

The  Square  — - - - - — - —  25  1 

Multiplied  by  ■  - - - — —  2 


5° 

So  by  this  Operation  it  appears  that  a  Rope  mull  be  7  Inches  and  a  little 
better,  to  be  twice  the  Strength  of  the  given  Rope  of  5  Inches  Compafs. 

If  it’s  defire d  to  know  the  Weight  of  one  Rope  by  another,  ’tis  as  follows. 
The  Proportion  is ,  As  the  Square  of  the  Compafs  of  the  one  Rope  is  to  the 
Square  of  the  Compafs  of  the  other;  fo  is  the  Weight  of  the  one  to  the 
Weight  of  the  other.  Length  for  Length.  Ex.  Suppofe  a  Cable  of  10  Inch, 
to  Weigh  25  Hundred,  and  the  Weight  of  a  Cable  of  8  Inches  required.  Say, 


as  100  {the  Square  of  ioj  is  to  64  the  Square  of  8  :  So  is  25.  C.  the  Weight 
of  one  Cable  to  16  C.  the  Weight  of  the  other  required. 

Extraction  of  the  Cube  Root. 

T  Shall  firft,  as  neceflary,  infert  a  Table  of  the  Cubes  of  the  Nine  Digits, 
A  which  ought  to  be  committed  to  Memory. 

001  1  4  - - 


Cube  of  the  Nine  Di 


c  1 

igits.  <  2 

i  % 


C08 

02-7 


s 


064 
125 
2 1 6 


{ 


7 

8 

9 


® -  •• 

12167(23  Root 
8 


4167  Refolvend 


1200  Triple  Square 
60  Triple  Quotient 


1260  Divifor 
3600 

540 

27 


4167 

000 


Example  I.  Extract  the  Cube  Root  of  12167. 

Firft,  Point  the  given  Number,  (J.e.)  put  a  1  rick 
over  every  third  Figure  (beginning  at  the  Rig  t 
hand)  then  feek  the  greateft  Cube  in  the  hilt 
Point,  (viz.  12.)  which  is  8,  the  Cube  Root  wnere- 
of  (which  is  2)  place  in  the  Quotient ;  fuotrad  the 
Cube  (8)  from  the  firft  Point  (12)  place  the  Re¬ 
mainder  underneath ;  to  this  Remainder  bung 
down  the  next  Point  (167)  and  call  this  the  Re¬ 
folvend,  thendraw  aLine  underneath  it,  then  fft^are 
the  Quotient  2,  which  is  4  ;  multiply  the  faid 
Square  (4)  by  300,  which  makes  1200  ;  place  this 
under  the  Refolvend,  and  call  it  the  Triple  Square, 

Ao-ain  '  multiply  the  Quotient  (2)  by  30,  which  makes  60  ;  place  this 
under  the  Tripfe  Squam,  and  call  it  the  Triple  Quotient  ;  add  thefe  two 
(viz.)  Triple  Square  and  Triple  Quotient  into  one  Sum,  and  call  it  the 
Divifor ;  feek  how  often  this  Divifor  is  contained  in  the  Re  o  ven  , 
which  is  three  times  ;  which  3  placed  in  the  Quotient,  multiply  the 
Triple  Square  by  the  Figure  3  laft  placed  m  the  Quotient,  and  ubfcnbe 
the  Produft  underneath  the  Divifor  ;  fquare  the  faid  Figure  (3)  ]*ft  P1*- 
ced  in  the  Quotient,  and  thereby  multiply  the  Triple  Quotient,  and  place 

it  underneath  the  laft  Produa  ;  Cube  the  Figure  (3) 

Quotient  and  place  it  under  the  preceding  Produft.  Laftly,  add  thefe 
three  Produfts  into  one  Sum,  fubtrafting  the  faid  sum  from  the  Refolvend, 
fubfcribe  the  Remainder :  to  which  Remainder  had  there  been  any  more 
Figures,  the  next  Point  muft  have  been  brought  down,  and  he  preceding, 
’Work  repeated  from  the  fquarmg  of  the  Quotient,  until  all  the  igu.os 
are  fo  brought  down  ;  but  in  this  Example  there :  being  no  more  Figures, 
the  Work  is  done,  and  by  the  Operation  the  Cube  Root  of  12167  ap- 

of  300  Tun  ,5  *»W  .1*  Keel, 

20  Fee/and  a  half  by  the  Beam,  and  14  Feet  depth  in  the  Hold ,  another 
Ship  is  defired  of  the  fame  Mould  and  Shape  of  500  Tuns  ;  the  feverai 
Dimenfions  of  the  Ship  are  found  by  the  Extraction  of  the  Cube  Root. 

Example.  Beginning  with  the  Keel.  Firft,  Cube  the  Length  of  the 
given  Keel,  which  is  done  by  multiplying  it  into  itfeif,  and  then  mu  tipy mg 

the  Product  by  it  agaia* 


Then  fay,  by  the  Rule  of  Three:  As  300 
Tuns  the  one  Ship’s  Burthen;  to  500  Tun  the 
other  Ship’s  Burthen,  fo  is  421875  the  Cube  of 
one  Ship’s  Keel’s  Length,  to  the  Cube  of  the 
other  Keel’s  Length  ;  Which  being  wrought  by 
the  Rule  of  Three,  gives  703125  ;  From  which 
extradt  the  Cube  Root,  and  that  will  be  the 
Length  of  the  Keel  required. 

In  this  ExtradKon  three  Cyphers  are  added  to 
bring  out  the  Fraction,  the  Operation  therewith 
being  the  fame  as  if  there  had  been  more  Figures 
in  the  propofed  Number  ;  the  Operation  gives 

for  the  Length  of  the  Keel  required  88  Foot 
Tf  Parts. 


Thus,  having  found  one  of  the  Dimenfions, 
Che  relt  may  be  found  without  the  Extradion  of 
the  Root,  by  the  Rule  of  Three. 

,  the  next  thing  I  would  find  be 

her  Breadth  by  the  Beam,  fay,  as  the  Length  of 
the  one  Ships  Keel  75,  is  to  the  Length  of  the 
other  89 /ere;  bo  29  £  Feet,  the  Breadth  of  the 
one  Ship  by  the  Beam,  to  the  Breadth  of  the 
other,  which  by  the  Rule  of  Three,  gives  Ki 
beet.  In  the  fame  manner  you  mav  find  thr 
Depth  in  the  Hold,  (Sc.  7  the 

Example  3.  Suppofe  an  Iron  Shot  4  Inches 
Diameter  to  weigh  9lb.  and  a  Diameter  of  a 

fui°red°fTyh— ' sr,7e'ght>  Dppofe  of  72lb.  re- 
I'p'u  V11S  1S  al^>done  by  the  Extraction  of 
the  Cube  Root,  as  follows : 

Firft,  fay,  by  the  Rule  of  Three 
As  9lb  the  weight  of  one  Shot,  ’to  72lb.  the 
Weight  of  the  other:  fo  is  64  the  Cube  of  the 
one  Shot  s  Diameter,  to  the  Cube  of  the  other 

<°2  StllDpm*!:  whiy  }y  the  Operation  is 

Sf  t  :i  w“ich » *• >-"■«- 

A-  c  AiiJCC. 


75  given  &eel 
75 


375 

525 


5625 

75 


28125 

39375 


4  2 1 875  Cube  givenKed 

«  • 

703 Root 
;>2 


1 9 1 1  2  5  Refolvend 
192^0  Triple  Square 
240I  riple  Quotient 

19440  Divifor 


1 69472 


21653000  Refolvend 


2323200  Triple  fq. 
2640  Trip. Quote 

2325840  Divifor 


20908800 
2 13840 
729 


21 1 23369 


52963  *  Remainder 

„  j  ...v  .vuieo.  x  urce  ^ot  ^  the  Diameter, 

wa'gS  oot'o^' a  wSL' onhe0"*  of  *'•  0,l”r  ■  f°  >> 

a»j  «»ch  fo,  *.  '  s„ 
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Some  necejjary  Geometric  Problems 

a 

Prob.  I.  To  ralfe  a  Perpendicular  from  any  Point  propofedy  in  a  given 

Right  Line. 

LET  the  Line  given  be  A  B,  and  the 
Perpendicular  to  be  raifed  from  the 
Point  C  ;  to  do  which  fet  off  the  two 
equal  Diftances  C  A  and  CB.  Then  the 
Compafles  being  opened  to  any  convenient 
Diftance  bigger  than  AC  or  CB,  with  one 
Foot  of  the  Compaffes  in  the  Point  A,  de-  ^ 
fcribe  the  Arch  D  E  ;  then  with  the  fame  A 
Extent,  and  one  Foot  in  the  Point  B,  defcribe  the  Arch  FG,  then  draw 
the  Perpendicular  from  the  Point  C,  thro’  the  Interfedlion,  (or  cutting)  of 
the  two  Arches  FG  and  DE,  which  was  required* 

Prob.  II.  To  raife  a  Perpendicular  on  the  End  of  a  Line . 

Let  the  Line  given  be  AB,  the 
Perpendicular  to  be  raifed  from 
the  Point  B ;  to  do  which,  with 
one  Foot  of  the  Compafles  at  B, 
with  any  convenient  Diftance,  as 
BD,  fweep  an  Arch  ;  then  with 
the  fame  Extent,  one  Foot  of  the 
Compaffes  being  in  the  Point  D, 
mark  the  faid  Arch  at  the  Point 
C,  and  one  Foot  being  at  C,  mark  \ 

it-  „ f  17  flip  fame  Di f«  "  ^ 
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£ 

9 

9 

9 

9 

P 

* 
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it  at  E,  then  with  the  fame  Dif¬ 
tance,  one  Foot  of  the  Compaffes  being  in  the  Point  C,  defcribe  the  Arch 
F  G  ;  and  placing  the  Compaffes  in  the  Point  E,  defcribe  the  Arch  HI; 
then  from  the  Point  B,  and  through  the  Interfedlion  of  the  two  Arches 
F  G  and  HI,  draw  the  Perpendicular  which  was  required, 

prob.  III.  To  let  fall  a  Perpendicular  from  a  Point  afftgned ,  over 

a  given  Right  Line. 

Let  AB  be  the  Line  given,  C  the  Point  over 
the  Line  from  which  the  Perpendicular  is  to  fall ; 
to  do  which,  place  one  Foot  of  the  Compaffes  in 
the  Point  C,  then  opening  them  to  a  convenient 
Diftance,  mark  the  Line  AB  in  two  Points  with 
the  faid  Diftance,  as  in  the  Points  A  and  B  ;  then 
with  one  Foot  of  the  Compafles  in  the  Point  A, 
defcribe  the  Arch  EF,  and  with  one  Foot  in  the 
point  B,  defcribe  the  Arch  G  H  ;  then  from  the 
point  C,  and  through  the  Interfedfion  of  the  faid 
tw7o  Arches,  draw7  the  Perpendicular  CD,  which 
was  required,  C 


C 

I 


A 


D 


CL 


r* 

6 
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Prob. 


Geometric  robletus • 

IV.  Another  way  to  let  fall  a  Perpendicular  from  a  given  Point ,  <?/* 

^  Line. 

Let  the  Line  given  be  AB,  upon  which 
it  is  required  to  let  fall  a  Perpendicular 
from  the  Point  C  ;  to  do  which,  from 
the  Point  AfJigned  C,  draw  the  Line  CA  ; 
which  Line  divide  into  two  equal  Parts,  as 
in  the  Point  D;  then  one  Point  of  the  C'om- 

_ _  pafles  refting  in  the  Point  D,  with  the 

22  ^  fame  didance,  {viz.  of  half  the  Line  AC) 

deferibe  the  Arch  EP:  Then  from  the  point 


JL 


C 


C,  to  the  Interfe&ion  of  the  Arch  EF  with  the  Line  AB,  draw  the  Per¬ 
pendicular  CB. 

Prcb,  V.  To  draw  a  Line  parallel  to  a  Line  given. 

Let  AB  be  a  Line  given,  to  which 
it  is  required  to  draw  a  Line  parallel, 
to  do  which,  firft  take  in  the  Com- 
pafles  the  diftance  at  which  the  pa¬ 
rallel  Line  is  to  be  drawn,  and  then 
fetting  one  Foot  of  the  Compares  in 


*$» 


F 


A- 


D 


-B 


w  —  - r - -  ~ — 

the  Point  C,  on  the  Line  A  B,  deferibe  the  Arch  E;  and  with  the  fame 
diftance,  with  one  Foot  of  the  Compafles  in  the  Point  D,  deferibe  the  Arch 
F  ;  then  laying  a  Ruler  to  touch  the  Convexity  of  the  two  Arches,  draw 
the  parallel  Line  FE. 

Prob.  VI.  To  draw  a  Right  Line  Parallel  to  a  given  one,  that  Jball 

pajs  through  a  Point  given . 

Suppofe  AB  the  given  Line,  and  it’s  required  to  draw  a  Line  Parallel 
thereto,  that  fhall  pafs  thro’  a  given  Point,  as  C. 

Set  one  Foot  of  the  CompalTes  in 
C,  with  the  other  at  any  diflance, 
crofs  ABin  D,  and  with  that  diflance 
from  any  Point  as  A,  of  the  Line 
AB  deferibe  the  Arch  EF;  then  from 
C  with  the  diftance  A  D  crofs  the 
Arch  EF  in  G,  and  draw  the  Line 
CG,  which  will  be  parallel  to  the  given  Line  AB,  as  was  required. 

PROB.  VII.  To  male  an  Angle  equal  to  a?iy  Angle  given . 

Suppoie  B  A  C  an  Angle  given, 
B  and  it  is  required  to  make  another 
Angle  equal  thereto  :  To  do  this, 
firft  draw  the  Line  D  E,  then  with 
any^  convenient  Diftance  lefs  than 
A  C,  deienbe  the  Arch  GH,  then 
q  placing  ihe  Compafles  at  D,  with 
the  fame  Diftance  which  /wept  the 

Arch 


A- 


‘B 


Geometric  Problems .  15 

Arch  GH  fweep  the  Arch  KL;  take 
theArch  GH  in  the  Compafles,  and 
fetting  one  Foot  in  the  Point  L, 
crofs  the  Arch  LK  in  the  Point  K, 
then  through  the  Point  K  draw  the 
Line  DKF,  then  is  the  Angle  EOF 
equal  to  the  Angle  BAC,  as  was 
required. 

Prob.  VIII.  To  bring  any  three  Points  not  fetuate  in  a  Right  Lint ,  into 

the  Circumference  of  a  Circle . 

Let  the  three  Points  thro’  which  the 
Circle  is  to  pafs  be  A,B,C  :  Take  above 
half  the  Diflance  between  the  two  Points 
A  and  B  in  the  Compares ;  and  one  Foot 
of  the  Compafles  being  in  the  Point  A, 
with  the  faid  Diflance  defcribe  the  Arch 
ED  5  and  with  the  fame  Diflance,  one 
Foot  of  the  Compafles  being  in  the  Point 
B,  mark  the  Arch  ED  in  the  Points  E 
and  D,  and  draw  the  Right  Line  ED  5 

then  take  above  half  the  diflance  between  the  Points  C  and  B  in  the  Com¬ 
pafles,  and  one  Foot  of  the  Compafles  being  in  the  Point  C,  with  the  laid 
Diflance  defcribe  the  Arch  F  G;  and  with  the  fame  diflance,  one  hoot 
of  the  Compafles  being  in  the  Point  B,  mark  the  Arch  FG,  in  the  Points 
F  and  G,  and  draw  the  Right  Line  F  G  :  Now  where  the  two  Right 
Lines  DE  and  FG,  being  continued,  interfedl  each  other  (viz,  in  the  Point 
H)  is  the  Center  of  the  Circle  required. 

The  Defer iption  of  the  Mariner's  Compafs. 

THIS  Inftrument,  fo  beneficial  an  Afliftant  10  the  Practical  Pat  t  of 
Navigation,  as  to  its  Inventor,  is  uncertainly  difeourfed  of  5  its  Age, 
by  fome  fuppofed  to  be  in  thefe  Parts  of  the  World  about  300  Fears  ; 
the  Utility  whereof  to  us  evidently  appears,  confidering  the  many  In- 
conveniencies  that  attended  our  Anceftors,  in  tracing  the  vaft  Ocean, 
for  want  of  fuch  a  Guide,  under  whofe  lubordinate  Conduct  of  lau* 
Years,  our  Maritime  Affairs  have  fucceeded  fo  well 

It  is  a  Circle  of  a  greater  or  lefler  Diameter  at  Pleafure,  defer  ibed  upon 
a  Pafte- board,  and  divided  into  360  Degrees,  and  32  Points,  (and  fome* 
times  into  24  Hours)  each  Point  containing  11  deg.  15  mm.  or  3  quar¬ 
ters  of  an  Hour 5  as  in  the  following  Figure. 

The  Circle  being  thus  divided  upon  the  Card  or  Pane- board,  there 
are  parted  on  the  other  Side  of  the  faid  Card  or  Pafle-board,  two  Wne,, 
which  Wires  being  touched  with  a  Loadftone,  and  the  Card  hung  at  the 
Center  upon  *  Pin,  fix’d  in  a  Box,  its  Pofition  (Variation  excepted)  be- 
*  -  C  2 


*  ifS.  . 

20 


The  Mariner  s  Compafs.  ..fi'fi 

comes  Noith  and  South  ;  and  the  faid  Box  being  cov.er’d  with  a,  Glafi  ’  ,£♦ 

lc.hn  n.nr  in  onAtnpf*  In  A  /I  ^  *-*.*-»  _ I  _ * 


w  ;?v  .  y  r  :  r 

TZ'f  Figure  of  the  Mariner’s  Compafs. 


■  find  the  Prime  or  Golden  Humbert-  ~  F. .. 

'  |  HE  Prune  or  GMen  Number ,  is  a  Revolution  of  Nineteen  Years  in  •  • '  • : 
-  which  Term  the  Moon  returns  to  make  the  lame  AftS  It  the  i  . \ 

1  :Ji1  dn  th^ame  %  of  the  Month  (moft,  common  A)  that  they  were  on  - 

Nineteen  Years  before.  .  •  .  \ 

_ «:.*•  i.  ,ii..  .i  ■* ir  ..  •  _  .  :  ..  . . vT 


■ 


To  iind  which,  add  i  to  the  Year  of  our  Lord,  and  divide  by  i-fr,  the 

Remainder  is  the- Prime  or  Gulden  Nymber,  but  if  nothing  Remains,  the  >• 

jfiiiue  is  jo-  ?  •  i  o  -  °  -  ’  . 


s  The  Gregorian  or  New  Calendar.  21 

fa  -  Example.  To  find  the- Golden  Number  for  the  Year  17 58,  add  I, 
'0!whicl>  makes  1759  which  divided  by  19,  the  Quotient  will  be  92,  and 
Tithe  Remainder  11,  which  is  the  Golden  Number  for  the  Year  1758. 

T  N.3.  The  Golden  Number  is  the  fame  in  both  the  Julian  and  Grego- 

.  :  rian  Account  of  Time, 
y  To  find  the  EpaSt. 

Fpa&  is  the  Number  of  Days  which  the  Solar  Year  confining  of 
:  ^  3^5  Days,  exceeds  the  Lunar  (or  twelve  Revolutions  of  the  Moon  to 

the  Sun)  containing  354  Days,  the  Difference  being  1 1  Days.  When  the 
Prime  is  1,  the  Epacl  is  o  *,  when  2,  the  Epa<?c  is  1 1 3  when  3,  twice  1 1,  or 
22  ;  when  4,  thrice  11,  or  33,  or  3,  omitting  30,  (which  muft  conftantly 
be  done  when  it  exceeds  303)  And  may  be  found  in  the  following  Manner, 
Subtract  I  from  the  Prime,  Multiply  the  Remainder  by  11,  and  Divide 
that  Product  (if  it  exceed  30)  by  303  the  Remainder  will  be  the  Epa£l. 
Example.  Suppofe  it  were  required  to  find  the  Epadl  for  the  Yeasf  17580. 

The  Prime  for  the' Year  1758  is- — — — — — - — — — — 11 

From  which  fub trail - — - - - r— — — e - — 1 


The  Remainder  is 


Which  Multiplied  by 
The  Produdf  is 


.  > 


10 


-XT. 

-TT  no 


This  Product  being  divided  by  30,  the  Quotient  will  be  3,  and  the 
Remainder  20,  which  is  the  Epa£t  required.  *' 

Note,  the  Year  1799?  there  will  require  a  difFe^^^JMethod  to 

find  the  Epacl.  ' 

To  find  the  Moon’s  Age.  ‘ 

ADD  to  the  Epacft  for  March  1,  for  April  2,  for  May  3,  mg' June  4 , 
for  July  5,  for  Augujl  6,  for  September  8,  for  October  8  November 
10,  for  December  10,  for  January  o,  for  February  2. 

Having  added  to  the  Epadl  the  Number  for  the  Month,  according  to 
the  Rule  foregoing,  add  thereto  the  Day  of  the  Month,  for  which  the 
Moon’s.  Age  is  required :  Thefe  three  Sums  added  together,  if  lefs  than 
30,  is  the  Moon’s  Age  3  if  more  than  30,  then  divide  if  by  30,  thevRe^c 
mainder  is  the  Age  of  the  Moon.  The  Moon’s  Age  fubtfacled  from  30/ 
leaVes  the  Day  of  the  Change.  Again,  15  added  to,  or  fubtra&ed  /rom 
the  Day  of  the  Change  leaves  the  Day  of  Full  Moon. 

Example ,  Suppofe  it  were  required  to  find  the  Moon’s  Age  for  the  firib 
Day  of  Aprils  1758. 

Firft,  fet  down  the  Epacl  for  that  Year— - - -  30 

To  which  add  the  Number  for  the  Month,  which  is  ■  2 

To  that  add  the  Day  of  the  Month,,  which  is  — - —  1 

Sum,,  gives  the  Moon’s  Age- 

en  out  of  —  30 


ip1' 


rislh " 


23  The  Moon’s  Age 


J  r  L-,.  .. , 

•  •  Remains  -#-7 


7  Days  to  the  pext  Change, 

*  '  J  4  >  *  •  * 

I  S  ' 


22  Day  to  next; full  Moon : 


22  The  Gregorian,  or  New  Calendar. 

To  find  the  Moon’s  Southing,  and  Time  of  Full-Sea,  or  High-Water  : 
The  Reader  is  here  referr’d  to  the  Tide-Table,  Page  32 ,  £sV.  and  the  Ufe 
thereof  immediately  following. 

To  find  the  Dominical  Letter . 


T\Ivide  the  Year  and  its  fourth  Part  by  7,  the  Remainder  fub trailed  from 
7  gives  the  Dominical  Letter ;  reckoning  A  for  1,  B  for  2,  C  for  3, 
D  for  4,  E  for  5,  F  for  6,  G  for  7.  ^ 


Suppofe  it  was  required  to  find  the  Dominical  Letter  for  the  Tear  1758- 


Firft,  Set  down  the  Year  -■  ■  -  • - - • - — — 

Then  the  4th  Part,  (the  remainder  2  omitted,  which  denominates 
it  to  be  the  Second  Year  after  Leap-Year,)  is  - — - — - 

The  Sum  is  — -  * — —  — -  -  — —  - - 


1758 

429 

2197 


This  Sum  being  divided  by  7,  the  Quotient  will  be  313,  and  the  Rc- 
'mainder  6,  which  being  lub  trailed  from  7,  leaves  1  j  and  confequently 
the  Dominical  Letter  is  A  :  But  when  it  is  Leap-Year,  there  wiil  oe  two 
Dominical  Letters,  and  then  the  Letter  thus  found  ferves  from  the  laft 
of  February  to  the  End  of  the  Year ;  and  the  Letter  before  that,  reckoning 
them  backwards  from  G,  is  the  Sunday  Letter  for  the  former  part  of  the 
Year,  to  that  Time. 

N.B.  After  the  Year  1799,  the  Order  of  the  Dominical  Letters,  as  they 
now  range,  will  be  difturbed,  and  confequently  to  find  them,  another  Me¬ 
thod  mull  then  take  Place. 


To  find  the  Cycle  ofi  the  Sun . 

DD  to  the  Year  9,  divide  the  Sum  by  28,  the  Remainder  is  the 
Cycle  of  the  Sun. 

Suppofe  it  be  required  for  the  Year  17 58 

Then  add  -  — — -■ — —  * —  q 

Divided  by  — — -  -  — *  28)1767(63 

168  • 


•  *87 

84 

*3 

By  the  Operation  it  appears  that  3  is  the  Cycle  of  the  Sun  for  the  Year 
5758,  being  the  Remainder  after  the  Divifion. 

Note ,  Hillary  Terms  begins  Jan.  23.  and  ends  Feb.  12. 

Eafter  Term  begins  17  Days  after  Eafier-day ,  and  ends  Monday  before 
Whit fun  day . 

Trinity  Term  begins  on  Friday  after  Trinity  Sunday ,  and  ends  nineteen 
Days  after. 

Michaelmas  Term  begins  November  6,  and  ends  November  28.  A 
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Months 


l 


D. 

2 
9 

1 7 

La  ft  quart.  |  2  4 


r*  New  moon 
quart. 

*  /Full 


moon 


New  moon 


^  f  Fird  quart. 
^  <  Full  moon 


<  tun 
^Laft 


quart. 


/-New  moon 
"3  X  Fird  quart. 
q  ^Fulj  moon 
^  A  Lad  quart. 
^New  moon 


Firft  quart. 
Fuli  moon 
Lad  quart. 
New  moon 

Firft  quart. 
Full  moon 
Lad  quart. 
New  moon 


3  1 
8 

16 

23 

1 

9 
1 6 

23 

3o 

7 
1 5 
21 
29 

7 

14 

2 1 

28 


Fird  quart.  5 
Full  moon  12 
Lad  quart.  19 
New  moon  27 


H. 


mid . 
7  M 

1  1  M 

6  A 
noon 

4_M 
2  M 
2M 

2M 

iM 

3a 

9m 

5A 

7  A 

2  M 
5  A 

8  M 

noon 
jo  M 
2M 
mid. 

mid. 

,  5  A 

noon 
4  A 


Months 


:N 


Fird  quart. 
Full  moon 
Lad  quart. 
New  moon 

Fird  quart. 
Full  moon 
Lad  quart. 
New  moon 


.  /Fird  quart 
8  J  Full  moon 
f  Lad  quart. 
^  \  New  moon 

Fird  quart. 
Full  moon 
Lad  quart. 
'New  moon 
Fird  quart. 

^  f  Full  moon 
■g  J  Lad  quart. 
§  3  New  moon 
(  Fird  quart. 

Full  moon 
Lad  quart. 

New  moon 
Fird  quart. 


4 

1  I 

*9 

27 

3 

10 

*7 

25 

j 

8 

16 

24 

1 

8 

16 

23 

30 

6 

l5 

22 

28 

6 

14 

2 1 

2 


There  will  be  two  Ecjipfes  this  Tear ,  both  of  the  Sun . 

The  fird  will  be  March  the  id,  invifible. 

The  lecond  will  be  Auguft  the  25th,  invifible. 


H. 

9M 

mid. 


2  i' 

5  M 

4  A 


8 

6  A 

7  A 

9  A 
6  A 
noon 

7M 

2M 
6M 
7M 
6  A 
9  M 

q  A 

3M 

5m 

8  A 

5A 
8  A 
4  A 
qM 
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Months 


^  r  Full  moon 
q  \  Laft  quart. 
§  J  New  moon 
A  ^Firft  quart. 

f  Full  moon 
Laft  quart. 
New  moon 
Firft  quart. 

Full  moon 
Laft  quart. 
New  moon 
firft  quart. 

iFull  moon 
Laft  quart. 
New  moon 
Firft  quart. 

{Full  moon 
Laft  quart 
New  moon 
Firft  quart. 

f  Full  moon 
|  \  Laft  quart. 
J  New  moon 
(.Firft  quart. 


D. 

H. 

- 

Months 

D. 

H. 

6 

noon 

"'Full  moon 

I 

5  A 

!3 

10M 

SLaft  quirt. 

8 

8  M 

20 

2M 

&  < 

r  New  moon 

16 

7M 

27 

aM 

y Firft  quart. 

24 

7M 

Lfull  moon 

30 

mid. 

4 

7  M 

1 1 

10  A 

f  Laft  quart. 

6 

7  A 

18 

1  A 

j  New  moon 

?4 

io  A 

2  5 

9  A 

1' 

J  Firft  quart. 

22 

5  A 

(.Full  moon 

2  9 

5  A 

5 

mid. 

*3 

6  M 

<v> 

f  Laft  quart. 

5 

/oM 

20 

iM 

J  New  moon 

1  3 

1  A 

27  1 

4  A 

'So 

Ho. 

j  Firft  quart, 

20 

mid. 

'Vs 

CO 

(.hull  moon 

27 

4  A 

4 

2  A 

1 1 

I  A 

w  1 

"  Laft  quart. 

5 

3M 

18 

i  A 

^  4 

)  New  moon 

*3 

4  M! 

26 

noon 

<2)  ^ 

|  Firft  quart. 

20 

7M 

0  1 

[Full  moon 

27 

4M 

4 

iM 

10 

6  A 

J  \ 

"  Laft  quart. 

3 

11  A 

18 

2  M 

\  New  moon 

1 1 

6  A 

26 

5M 

<0  < 

J  Firft  quart. 

18 

2  A 

£  1 

[Full  moon 

25 

7  A 

2 

10  M. 

8 

mid. 

^Laft  quart. 

3 

8  A 

16 

4  A 

^  I 

\  New  moon 

1 1 

7M 

24 

7  A 

\  Firft  quart. 

1 7 

10  A 

Q 

[Full  moon  | 

25 

1 1  M 

FourEclipJes  this  Tear ,  two  of  the  Sun ,  and  two  of  the  Moon. 

The  firft  is  of  the  Moon,  February  the  14th,  vifible  7  digits. 
The  fecond  is  of  the  Sun,  February  the  1 8  th,  in  vifible 
The  third  is  of  the  Moon,  July  the  30th,  vifible  12  digits. 
The  fourth  is  of  the  Sun,  Auguft  the  14th,  invifible. 


June  May  April  March  February  January 
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Months 


Laft  quart. 
New  moon 
Firfl  quart. 
Full  moon 

Laft  quart* 
New  moon 
'  Firft  quart. 
Full  moon 

Laft  quart. 
New  moon 
Firft  quart. 
Full  moon 

‘Laft  quart. 
kNew  moon 
'Firft  quart 
*lFull  moon 
,Laft  quart. 

New  moon 
Firft  quart. 
Full  moon 
Laft  quart. 

F  New  moon 
\  Firft  quart. 
I  Full  moon 
L Laft  quart. 


1  p 

FI. 

2 

5  A 

1 

9 

6  A 

1 6 

id  M 

! 2  4 

s 

6  M 

. 

i  1 

1 0  M 

8 

4M 

14 

i  1  A 

23 

iM 

1 

2 

1 1  A 

9 

3  A 

1 6 

2  A 

24 

8  A 

1 

10M 

8 

1  M 

15 

8  M 

23 

1 1  M 

30 

4  A 

7 

10  M 

15 

2M 

22 

10  A 

29 

9  A 

5 

9  A 

l3 

8  A 

2  1 

9M 

28 

2  M 

Months 


New  moon 
Firft  quart. 
Full  moon 
Laft  quart. 

New  moon 
Firft  quart. 
Full  moon 
Laft  quart. 


D. 

5 

l3 

20 

27 

3 

12 

18 

25 


New  moon  j  2 
Firft  quart  j  10 
Full  moon  j  r  7 
Laft  quart.  24 


New  moon 
Firft  quart. 
Full  moon 
Laft  quart. 


r  N  ew  moon 
J*  V Firft  quart. 
1  <^FuIl  moon 
§  ^Laft  quart. 
^  (.New  moon 


Firft  quart. 
Full  moon 
Laft  quart. 
New  moon 


i 


2 

i° 

16  1 

23 

1 

8 

t5 

22 

30 

7 

14 

22 

30 


h: 

9M 
noon 
5  A 

8M 

1 1 A 

3M 

mid. 

4  A 

3  A 

3  A 

m 

4  M 

7  M 

2  M 

5  A 

8  A 

1  M 

it  M 
4M 

3  A 

5  A 


7  A 
4  A 
1  A 

7  M 


Six  Eclipfes  this  Tear,  four  of  the  Sun ,  and  two  of  the 
The  firft  is  of  the  Sun,  January  the  9th,  invifible. 

The  fecond  is  of  the  Moon,  January  the  24th,  fets  Eclipfed. 
The  third  is  of  the  Sun,  February  the  8th,  invifible* 

The  fourth  is  of  the  Sun,  July  the  5th,  invifible. 

The  fifth  is  of  the  Moon,  July  the  20th,  invifible. 

The  fixth  is  of  the  Sun,  December  the  30th,  inyifible. 


iS.  > 


D 
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Months 


8 

Si 

<3 


Full 


Full  moon 
Laft  qu; 


Firft  quart. 
Full  moon 
Laft  quart. 
.New  moon 

!  Firft  quart. 
Full  moon 
Laft  quart. 
New  moon 

f  Firft  quart 
^  j  Full  moon 
^  )  Laft  quart. 
(.New  moon 

^  f  Firft  quart. 
§  \  Full  moon 
Laft  quart. 
(.New  moon 


D. 

H. 

Months 

D. 

6 

7m 

f  Firft  quart. 

I 

1  13 

7M 

\  Full  moon 

9 

21 

1  iM 

1  Laft  quart. 

*7 

1  28 

8  A 

(_New  moon 

74 

-  4 

noon 

^  Firft  quart. 

1 

i  2 

iM 

^vFull  moon 

8 

.  20 

6M 

xLaft  quart. 

*5 

1  27 

?M 

)New  moon 

22 

^Firft  quart. 

3° 

•  5 

10  A 

1 3 

8  A 

j*  1 

["Full  moon 

7 

2  1 

10  A 

i 

)  Laft  quart. 

*3 

28 

4  A 

s-* 

)  New  moon 

2 1 

09 1 

[Frit  quart. 

29 

4 

10M 

12 

1  A 

k  i 

[“Full  moon 

6 

20 

9M 

\  Laft  quart. 

r3 

27 

iM 

i  New  moon 

21 

0  1 

[Firft  quart. 

29 

-  4 

1  M 

r  1 

5M 

( 

"Full  moon 

4 

*9 

D  A 

£  J 

1  Laft  quart. 

1 1 

26 

9  M 

ll 

|  New  moon 

l9 

<  1 

fcFirft  quart 

27 

2 

4  A 

10 

6  A 

V  f 

’Full  moon 

4 

*7 

11  A 

^  \ 

s?  < 

Laft  quart.  , 

f  1 

24 

5  A 

£  1 

New  moon 

19 

AO  f 

3  l 

.Firft  quart. 

27| 

10M 

6  M 

3  M 

4M 

4  A 
9M 
4  A 
8  A 

1  M 

3  a 

8  M 

11  M 

10M 

1  M 

■1  M 
iM 

7  A 

3A 

7  A 

2  A 

5M 
9M 
2  A 


4  . 

h 


Three  Eclipfes  this  Tear ,  two  of  the  Sun ,  and  one  of  the  Moon . 

The  firft  is  of  the  Moon,  January  the  13th,  fees  eclipfed. 
The  fecond  is  of  the  Sun,  June  the  24th,  invifible. 

The  third  is  of  the  Sun,  December  the  19th,  invifible. 
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Months 

j^fFull  moon 
q  \  Laft  quart. 
«  ]New  moon 
A  quart. 


Full  moon 
Laft  quart. 
New  moon 
Firft  quart. 

Full  moon 
Laft  quart. 
New  moon 
Firft  quart. 
Full  moon 


Laft  quart. 
New  moon 
Firft  quart. 
Full  moon 

Laft  quart. 
jNew  moon 
§•  j  Firft  quart. 
Full  moon 

Laft  quart. 
New  moon 
js")  Firft  quart. 
Full  moon 


D. 

H. 

2 

4  A 

10 

6M 

1 8 

6M 

25 

8  M 

1 

6M 

9 

3M 

16 

8  A 

23 

3  A 

3 

9  A 

IO 

mid. 

l7 

8M 

23 

1 1  A 

3i 

iM 

8 

5  A 

15 

5  A 

22 

8  M 

30 

6M 

7 

8M 

l5 

iM 

2 1 

8  A 

29 

9A 

6 

6  A 

13 

8  M 

20 

8  M 

28 

noon 

Months 


Laft  quart. 
^  >New  moon 
Firft  quart. 
Full  moon 


Laft  quart, 
a*  iNew  moon 
Jfl  Firft  quart. 
^  '  F ull  moon 


^  f  Laft  quart. 
*§  J  New  moon 
$  }  Firft  quart. 
(_Full  moon 


Laft  quart. 
New  moon 
Firft  quart. 
Full  moon 
Laft  quart. 

New  moon 
Firft  quart. 
Full  moon 
Laft  quart. 


D. 

6 

1 2 
19 

28 

4 

1 1 

1 8 
26 

2 

9 

*7 

l5 

1 

9 

l7 

24 

3* 

7 

15 

22 

29 


New  moon 
Firft  quart.  1 5 
Full  moon  22 
Laft  quart,  j  3  1 


H. 

1  M 

3  & 
1 1  A 

1  M 

jM 

iM 
1  A 

1  A 


11  M 
noon 

10  M 
iM 

5  A 

2M 

6  M 

11  M 

2  M 

7  A 
10  A 

9  A 
noon 

1  A 

3  A 
7  M 
5M 


Four  Eclipfes  this  Tear ,  two  of  the  Sun ,  and  two  of  the  Moon . 

The  firft  is  of  the  Moon,  May  the  29th,  vifible  1  digit. 
The  fecond  is  of  the  Sun,  June  the  13th,  vifible  4  digits. 
The  third  is  of  the  Moon,  November  the  2  2d,  vifible  6  digits. 
The  fourth  is  of  the  Sun,  December  the  7th,  invifible. 


D  2 
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Mom  hi 


j^fNew  moon 
^  \  Firft  quart. 
«  Jr ull  moon 
^S^Laft  quart. 


New  moon 
Firft  quart* 
Full  moon 
La  ft  quart. 


^  f  New  moon 
|  )  Firft  quart. 
^  j  Pull  moon 
tLaft  quart. 

'New  moon 
Firft  quart. 
Full  moon 
.Laft  quart. 

'New  moon 
(Firft  quart. 
(Full  moon 
Laft  quart. 

’New  moon 
(Firft  quart. 
'Full  moon 
Laft  quart. 


D. 

H. 

Months 

D. 

H. 

6 

9M 

^New  moon 

2 

8M 

14 

3  M 

S  Firft  quart. 

9 

2  M 

20 

6  A 

»  < 

^F'ull  moon 

l7 

4m 

27 

1 1  A 

}l,aft  quart. 

24 

mid. 

^  New  moon 

31 

3  A 

5 

3  M 

1 2 

1  A 

r  Firft  quart 

7 

3a 

l9 

6  M 

K  ^ 

)  Full  moon 

l5 

7  A 

2  6 

7A 

)Laft  quart. 

2  3 

8  M 

[  New  moon 

28 

1 1  A 

6 

7  A 

*3 

8  A 

V 

■"Firft  quart. 

6 

7m 

20 

7  A 

si 

*>s 

}Full  moon 

1 0  M 

28 

3  A 

>Laft  quart. 

2  1 

2  A 

00  c 

New  moon 

28 

10  M 

5 

8  M 

1 2 

2m 

^  \ 

Firft  quart. 

6 

2m 

*9 

8  M 

Vj 

-Si  J 

)  Full  moon 

[3 

1 1  A 

2? 

11  M 

Si  % 

(  Laft  quart. 

20 

9  A 

O  / 

^  New  moon 

27 

io  A 

4 

6  A 

1 1 

9  M 

v.  f 

Firft  quart. 

4 

11  A 

1 8 

1 1 A 

(Full  moon 

1  2 

11  M 

27 

3m 

?>  ) 
O  J 

Laft  quart. 

l9 

5  M 

^  ( 

New  moon 

26 

2  A 

3 

iM 

9 

5A 

b  c 

‘Firft  quart. 

4 

7  A 

1 7 

i  A 

-Si  ^ 

S  ^ 

) Full  moon 

1  1 

XI  A 

25 

3  A 

Vo  J 

Cs .  A 

(Laft  quart. 

18 

2  A 

qC 

New  moon 

26 

8  M 

*****  is  c,  /,  l c,  ustj  a  1,1+/  2  junr  uj  list  kj  oi/ty  i*/*{/*  t-  la/c/  uj  lUt,  IrJLJU'iie 

The  firft  is  of  the  Sun,  May  the  4th,  invifible. 

The  fecond  is  of  the  Moon,  May  the  18th,  viftble  17  digits. 
The  third  is  of  the  Sun,  June  the  3d,  invifible. 

The  fourth  is  of  the  Sun,  October  the  27th,  invifible. 

The  fifth  is  of  the  Moon,  November  the  12th,  invifible. 

The  fixth  is  of  the  Sun,  November  the  26th,  invifible. 
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Months 


5 


^  r  Firft  quart 
q  j  Full  moon 
I  i  Laft  quart. 

A  L New  moon 

r  Firft  quart. 

Full  moon 
Laft  quart. 
New  moon  23 

r  Firft  quart, 
j  Full  moon 
^  j  Laft  quart. 

^  [New  moon 


5 Firft  quart. 
Full  moon 
Laft  quart. 
New  moon 


‘Firft  quart. 
.Full  moon 
^Laft  quart 
|New  moon 
.Firft  quart, 

5  Full  moon 
Laft  quart. 
New  moon 
Firft  quart, 


D. 

H. 

3 

i  A 

1 1 

10  M 

17 

3  M 

*5 

4M 

2 

3  M 

8 

8  A 

*5 

6  A 

23 

11  A 

3 

3  A 

10 

7  M 

M7 

noon 

2  5 

4  A; 

1  1 

11  A 

8 

5  A 

16 

7  M  | 

24 

6  M 

1 

6M 

8 

4  M 

16 

iM 

23 

4  A 

29 

11  A 

6 

5  A 

H 

6  A 

22 

iM 

1 28 

4  A  j 

Months 

iFull  moon 
Laft  quart. 
New  moon 
Firft  quart. 


f  Full  moon 
1  5  Laft  quart. 


^  j  ijau  u  a  1  l.  i  t* 

|°)  New  moon  19 
I^Firft  quart.  26 


Full  moon 
Laft  quart. 
^INew  moon 
(Firft  quart. 


Full  moon 
Laft  quart. 
New  moon 
Firft  quart. 

Full  moon 
Laft  quart. 
New  moon 
Firft  quart. 
Full  moon 

Laft  quart* 
New  moon 
Firft  quart. 


D.  H. 


6 

14 

20 

27 

4 
1 2 


3 

I  j 

II 

24 

3 

10 

1 7 

24 

3 

9 

1 5 

23 

3 1 

7 

1 5 

23 


Full  moon  \  31 


5  A 

9  M 

8  A 
mid. 

8  A 

9  A 
4A 
foM 

noon 

8M- 

mid. 

mid. 

4M 

6  A 
9M 
6  A 

8  A 
2  M 

9  A 
2  A 

ii  M 

9M 
1 1  M 

noon 

mid. 


FourEclipfes  this  Tear9  two  of  the  Sun ,  and  two  of  the  Moon . 

The  firft  is  of  the  Sun,  April  the  24th,  invifible 
The  fecond  is  of  the  Moon.  May  the  8th,  vifible  10  digits. 
The  third  is  of  the  Sun,  October  the  17th,  vifible  6  digits. 
The  fourth  is  of  the  Moon,  November  the  ill,  vifible  7  digits. 
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Months 


Lad  quart. 
§  J  New-  moon 
|  j  Fir  ft  quart. 
Full  moon 

f^rLaft  quart. 
§  jNew  moon 
yFirft  quart. 
^  (Full  moon 

^  f  Laft  quart. 
£  j  New  moon 
;§  1  Firft  quart. 
(.Full  moon 

fLaft  quart. 
^  J  New  moon 
Firft  quart. 
(Full  moon 


T 


Laft  quart. 
New  moon 
Firft  quart. 
Full  moon 


f  Laft  quart, 
g  j  New  moon 
^  |  Firft  quart. 
(.Full  moon 


j 

D. 

H. 

6 

5  A 

14 

4m 

22 

8  M 

29 

noon 

5 

4m 

12 

10  A 

21 

1  M 

27 

11  A 

6 

i  3  A 

14 

5  A 

22 

4a 

29 

8  M 

5 

6  M 

*3 

10  M 

21 

2  M 

27 

4  A 

4 

10  A 

13 

iM 

20 

8  M 

27 

iM 

3 

3  A 

1 1 

2  A 

is 

1  A 

25 

11 M 

Months 


f  Laft  quart. 
\  New  moon 
A  ]  Firft  quart. 
tFull  moon 

Laft  quart. 
New  moon 
Firft  quart. 
Full  moon 
Laft  quart. 

.  f  New  moon 
§  J  Firft  quart. 

Full  moon 
03  C  Laft  quart. 

w  f  New  moon 
4^  )  Firft  quart. 

7  Full  moon 
^  (Laft quart. 

w  s  New  moon 
H  \  Firft  quart. 
|  ^  Full  moon 
<  (Laft  quart. 

^  r  New  moon 
J  Firft  quart, 
g  y  Full  moon 
Q  C  Laft  quart. 
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SM 

10 
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l7 
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24 
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iM 

9 
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J5 

mid. 

23 

1  A 

31 
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7 
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14 

8  M 
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5  M 
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7M 

/ 1 

iM 

1 3 1 

8  A 

2 1 

10  A 

29 

6  A 

5 

10M 

12 

noon 

21 

4  A 

28 

5  A 

4 

9  A 

1 2 

7  M 

20 

9  M 

27 

2  A 

Only  Two  Eclipjes  this  Year ,  and  they  are  both  of  the  Sun 

and  both  invifible .  •  V.  V1 

The  firft  is  on  the  13th  of  Aprity  at  10  in  the  Morning. 
The  fecond  is  on  the  7th  of  Ottober ,  at  1  in  the  Morning. 


Table  of  the  Moon's  Age  for  the  Tear  1764. 


New  moon 
Firft  quart, 
Full  moon 
|*S  £Laft  quart. 


New  moon 
Firft  quart. 
Full  moon 
Laft  quart. 


24 


New  moon  2 
Firft  quart.  1 10 
l7 

Laft  quart.  24 


,  1 

I  Full  moon 

P  (uf 

f  New  moon 
■£  \  Firft  quart. 
/  Full  moon 
(.Laft  quart. 

‘New  moon 
|  Firft  quart. 
Tull  moon 
JLafl  quart 
.New  moon 

f  Firft  quart. 

«  \  Full  moon 

is i  Laft  quart. 

(New  moon 
* 


2  A 
9  M 
2  M 


30 

7 

*3 

21 

29 


9M 

mid. 

5M 

9m 


f  Firft  quart. 
^  \  Full  moon 
Jsi  L.aft  quart. 
(.New  moon 

f  Firft  quart. 

!  \  Full  moon 

^  I  Laft  quart. 
(New  moon 


“Firft  quart 
I  Full  moon 
f  Laft  quart. 
.New  moon 

‘Firft  quart. 
| Full  moon 
Laft  quart. 
'New  moon 
.Firft  quart. 


£  fFull  moon 


|  \  Laft  quart, 
g  j  New  moon 
^  CFirft  quart. 


3  iM 
ic  yM 
18  10M 


25 


Full  moon 
Laft  quart. 
New  moon 


9 

25 

3l 


1 6 

2  3 
30 


noon 
16  7  M 

^  .  .  22j  I  I  A 

Q  (.Firft  quart.  |  30  i  1  M 


5  A 

8M 
10  A 
3M 
2  M 

6  A 

4  A 

7  A 

1  A 

8  A 


FourEclipfes  this  Tear ,  two  of  the  Sun,  and  two  of  the  Moon. 

The  firft  is  cf  the, Moon,  March  the  17th,  vifible  8  digits,' 
The  fecond  is  of  the  Sun,  April  the  jft,  vifible  10  digits.  * 
The  third  is  of  the  Moon,  September  the  10th,  invifible. 
The  fourth  is  ©f  the  Sun,  September  the  25th,.  invifible]. 


'f)  o 


"The  Vfe  of  the  foregoing  Table  of  the  Moon  s  Age. 

Y  N  the  fa  id  Table  the  one  half  Page  contains  the  firft  fix  Months^  °f 
1  year  the  other  half  the  following  fix  Months ;  in  the  firft  Coiumn  of 
each  half,  towards  the  Left-hand  are  the  Months;  in  the  fecond  the 
New  Full,  and  Quarters  of  the  Moon  ;  in  the  two  following  Columns 
are  the  Days  and  Hours  of  the  Paid  New,  Full,  and  Quarters,  either 
Morning  or  Afterncon,  as  the  Letters  A  and  M  denote,  A  fignifying 
Afternoon,  M  Morning.  At  the  Bottom  of  the  Tables  are  the  Eclipfes 

for  the  refpechive  Year.  #  ^  c  ,  a 

The  Ufe  of  the  Table  is,  readily  by  Infpedion,  to  find  the  Day  and 

Hour  of  the  New,  Full,  or  Quarters  of  the  Moon.  ~ 

Examp  i.  Suppofe  it  was  defired  to  find  the  Time  o.  New  Moon,  jatt. 
,  .  -6  girft  look  for  the  Year  1 756  on  the  Top  of  the  Leaf,  which  having 
found  look  for  January  in  the  firft  Column,  towards  the  Left-hand  ;  then 
in  the’ next  Column  in  the  fame  Month  is  found  New  Moon;  and  in  the 
two  following  Columns  againft  New  Moon  Hands  31  Noon,  which  ihews 
that  the  New-moon  in  "January  1756  is  the  31ft  Day  at  Noon.  The 
fame  Direflions  ferve  for  the  Full  Moon,  or  firft  and  laft  Quarter. 

To  find  the  Moon’s  Age  fubtraft  the  Day  of  the  Change  or  New  Moon 
from  the  Day  propofed,  the  Remainder  is  the  Moon’s  Age.  Suppofe 
therefore  it  was  required  to  find  the  Moon’s  Age  for  March  27,  1756. 

Looking  in  the  Year  1756,  the  Table  gives  the  New  Moon  for  March 
to  be  on  the  firft  Day,  therefore  1  being  fubtrafted  from  27,  there  remains 
26,  whereby  it  appears  the  Moon  is  26  Days  old  on  the  27th  of  March 

in  the  Year  1756. 

Exmple .  Suppofe  it  were  required  to  find  the  Moon’s  Age  on  the  ift 
©f  November ,  1756. 

The  laft  New  Moon  before  Nov.  ift  was  Oft.  23d.  but  becaufe  you 
tannot  take  23  from  1,  you  mu  ft  add  31  (the  Number  of  Days  in  Oft.) 
and  from  the  Sum  32  fubtrad  23.  The  Remainder  9  is  the  Moon’s  Age 

required. 

'A  Tide  Table  for  the  Sea-Coqfts  of  G reat-Britain,  Ireland,  Norway^ 
Holland,  Flanders,  France,  Bifcay,  (Ac .  Shewing  what  Maon 
makes  Full  Sea ,  upon  the  Full  and  Change  Days ,  at  the  Places 
following ,  rang'd  in  Alphabetic  Order* 

A 

A  T  ^fmyNNE.  and  SSW . 

MA?njierdam  &  Armen- 

iiers ,  NE.  and  SW.  — - - 

At  Abarwark ,  ENE.  and 
WSWY - - — - - — 

At 


H 

M 

At  Albarmorich  &  Antwerp , 

IH 

Mi 

01 

3° 

Eaft  and  Weft. - 

06 

00 

At  Alborough ,  SE  by  S.  and 

03 

00 

NW  by  N. - - 

09 

45 

04 

3° 

/  ^  ib.  • 

The  Tide-Table, 


B 


At  Beachy  and  Blacktail ,  and 
before  the  Race  of  Blanquet ,  or 

Blanchari ,  N  and  S. - - 

Thwart  of  Beachy ,  in  the  Qf- 
fing,  N  by  E.  and  S.  by  W.  — 
Wt Blacknefs,  in  Bluet ,  at  Bell- 

Ifle,  NNE.  and  SSW.  - 

Without  Bluet ,  and  at  Ber¬ 
wick,  NE  by  N.  and  SW  by  S. 

The  River  of  Bourdcaux , 
the  South  Coaft  of  Bretagne , 
the  Coaft  of  Bifcay ,  and  at 
Bochnefs ,  NE.  and  SW,— — — 
At  Brefi ,  before  the  Bafe ,  the 
River  of  Bourdeaux  within  the 
Haven,  NE  by  E  &  SW  by  W. 
In  the  Breefound ,  Zhky,  JT/- 

tlmore ,  ENE.  and  WSW. - 

Before  Bremen ,  and  at  Black - 
ney ,  and  in  the  Channet  before 
Bourdeaux ,  Eaft  and  Weft.  — 
At  Brijlcl  Key,  E  by  S.  and 

W  by  N. . . .  ■  . . 

At  Bridgwater ,  E  S  E,  and 
WNW. 

At  jB0#/0£«*-dfe^,SSE&NN  W 
C 

In  Condado ,  North  and  South 
In  the  Chamber  of  Rye ,  N  by 
E.  and  S  by  W. 


Without  Calais ,  at  Corpus 
Chrifti  Point,  before  and  at 
Camfer ,  NNE.  and  SSW. 


Between  Calais  and  Dover , 
before'  Conquet ,  and  at  the  North 
Cape,  NE  and  SW.  — 


At  Calais ,  C.  Clear  and 
in  the  fei,  ENE.  and  WSW. 

At  Caldy,  and  in  the  Bay  of 
Carmarthen ,  E  by  N  &  W  by  S. 
At  Concale ,  Eaft  and  Weft  — 
Without  the  Cafiets ,  in  the 
Channel,  S£.  by  S.  and  NW. 
by  W, 


H 


12 


00 


01 


02 


03 


03 

04 


06 

06 

0? 

10 


12 


00 


01 


°3 

°4 

05 

06 


cS 


M 


00 


45 

30 


15 


00 


45 

30 


00 

45 

30 

3° 

00 

45 


3° 


00 

3° 

15 

00 


*5 


Between  Guernfey  and  the 
Cafkets ,  before  Cromer ,  before 
the  Cafiets  and  Guernfey ,  Seven 
Clifts ,  and  at  Catnefs ,  SE.  and 
NW. - 

At  the  Cafiets ,  and  at  Cham- 
bernefs ,  SE  by  S  and  NW  by  N. 

At  Cmu,  in  the  Fofs  of  Caen, 
in  Calais- Road,  and  in  Chamber - 
nefe-Road ,  SSE  and  NNW.  • — 
Before  the  Haven  of  in 
the  Chamber ,  between  Cripple- 
fand  and  the  Creyl,  and  at  Cal- 
fiot,  S  by  E.  and  N  by  W.  - 
D 

At  Dtf'iw'-Pier,  and  before 
Dunkirk,  North  and  South  — 
At  Denheigh  &  Downs  in  the 
Road,  N  E  by  N.  &  S  W  by  S. 

At  Dort,  NE  and  SW. - 

At  Dungervan ,  ENE.  and 
WSW.  _ 

At  Dartmouth  Eaft  and  Weft 
At  Dublin ,  S  E.  by  £.  and 

NW  by  W.  _ _ 

At  Dunbar,  SE  and  NW.— 
At  Dun  gene fs  and  Dunn  of e , 
SE  by  S.  and  NW  by  N. 


H 


At  Dover,  Dieppe,  and  in  the 
Downs  a-fhore,  SSE.  and  N 
NW.™___ 
E. 

At  Ernbden,  before  the  Elh, 
before  the  Eyder ,  and  before 
Enchufan ,  North  and  South  — 

At  Edam,  NNE  and  SSW. 

Before  the  Eaftern  and  Weft- 
ern  Ernes,  and  at  Engomonts, 
SE  and  NW»~_™_™ 
F 

On  the  Coaft  of  Flanders, 
North  and  South  — -  ■  . 

At  Flufoing ,  N  by  E.  and  S 
by  W .  —  ___ 

F  Before 


°9 

°9 


10 


1 1 


12 


02 

03 


04 

06 

oS 

09 

09 


10 


12 

01 


55 
M 


15 


00 

*5 

00 

30 

00 

15 

00 

45 


3° 


00 

30 


09  loo 


12 


00 


00 

45 


00 

45 

3° 
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Before  the  Fen ,  in  the  Chan- 

nel,  NNE.  and  SSW.  - - 

Without  Fountny ,  NE  by  N. 

and  SW  by  S. - 

Without  the  Banks  of  Flan¬ 
ders,  NE.  and  SW.  - - 

At  FlamkorGUgh  and  Bridling¬ 
ton,  ENE.  and  WSW. — - — . 

At  the  Forn  in  Foy,  at  Fal¬ 
mouth,  E.  by  N.  and  W.  by  S. 

Between  Foy  and  Falmouth , 
in  the  Channel,  and  at  Foul- 
nefs ,  E  by  S.  and  W  by  N,  — 
Before  the  Coaft  of  Frize- 
land  and  the  Fly ,  E  S  E.  and 

WNW,  - — - - - - 

Without  the  Fly ,  S  E  by  E. 

and  NW  by  W.  • — - - — ■ 

At  Frize  and  Fair-IJle ,  NW. 

and  S  E. - - - - 

At  the  Frith ,  and  at  the  South 
Foreland ,  SSE.  and  NNW.  — 
In  Fair  Jjle  Roads ,  and  at  the 
North  Foreland ,  S.  by  E.  and 
N.  by  W.  - 


G 

In  the  Road  of  Gihralter ,  at 
Graveling ,  and  before  Cher  burg, 

N.  and  S. - - 

Before  Goeree ,  at  Guernfoy , 
and  at  Gravefend,  NNE.  and 

ssw.  - — — 

At  Groin ,  at  Gafcoign ,  and 
the  Coaft  of  Galicia ,  NE.  and 

s  w - - - - - 

Between  Guernfey  &  Cajkets , 
SE.  and  NW. 


FI. 

oi 

02 

°3 

04 

°5 

06 

07 

08 

09 

10 

1 1 


Thwart  of  Guernfey  in  the 
Channel,  SE.  by  S.  and  NW. 

by  N.  — - - — - 

In  the  Chamber  and  Goeree- 
tndy  S  by  E.  and  N.  by  W.  — 
H 

Before  the  Hover,  before 


12 

01 

03 

°9 

09 

11 


M 

3° 

15 

00 

30 

15 

45 

30 

15 

00 

3° 

*5 


00 

30 

00 

00 

45 

l5 


1 

Horn ,  and  at  Hampton-Key,  N 

and  S.  * - — .  — — - 

Under  Holy  Bland,  and  at 

Horn,  NNE.  and  SSW. - 

Before  Hartlepool,  NE.  and 

At  Hunt  cliff- foot,  NE.  by  E. 

and  SW.  by  W. - 

At  Humber,  E  by  N  8c W  by  S. 
Before  Hamborough,  at  Hull, 
at  the  Holms ,  and  before  Hum- 

beds  Alouth,  E  and  W. - 

At  Harlem,  Flavre  de  Grace, 
and  Homehead,  SE  and  NW. — 
At  St.  Helens,  at  Harwich, 
and  without  the  Banks  of  Har¬ 
wich,  SSE  and  NNW. 


At  Harwich  within,  S  by  E. 
and  N.  by  W.  — - — . - 

I 

At  "Jutland Iflands,  N.  and  S. 
On  the  Weft  Coaft  of  Ire¬ 
land,  NE.  and  S W.  _  _ 
In  all  the  Havens  of  the 
South  Coaft  of  Ireland,  E  by  N 

and  W  by  S.  - — — — _ 

K 

Kentijh  Knock,  N.  and  S.  _ 

At  Kelli ers,  NE.  and  SW.— 
At  Kingfale,  ENE  &  WSW 
At  Kilduyn,  ESE  and  WNW 
At  Keldive ,  SE  and  N  W.  — 
L 

At  Leith ,  North  and  South 
At  Lifkon,  NE.  by  N.  and 

SW  by  S. - — _ _ 

At  London,  NEandSW\  — . 
Thwart  of  Londcy ,  and  be¬ 
fore^  Lynn,  E  by  N.  and  W 

At  Lynn  Half-Tide,  at  Lon- 

dey ,  Eaft  and  Weft.  — - . - 

At  Lynn,  E  by  S.  and  W  by 


At 


H.  [  M 
12  joo 

d  30 

03  00 

°3  45 

05  15 

06  loo 
09 1 00 

ro  30 

n  1 5 

12 1  co 

03 1 00 

°5  I J5 


12  00 
03  00 
04  3° 
07  30 

09  loo 
12  loo 

02  15 

03  00 


°5  r5 


06 

06 


00 


45 
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At  the  Lizard  by  the  Land, 
ESE.  and  WNW, — - - - 


At  Lambay ,  SE.  by  E.  and 
NW  by  W. 


At  Leojiaff, \  and  thwart  of  it 
without  the  Banks,  SE  by  S. 
and  NW  by  N. 


In  Leofaff-Road  and  at  Long- 
|  fand-head,  SSE.  and  NNW.  — 

M 

Within  the  ALaes,  at  Malden , 
j  N  by  E.  and  S  by  W. 


Before  the  Maes,  NNE.  and 

SSW.— —  — — - - 


H. 

°7 


08 


°9 


io 


00 


At  the  MaeSy  and  before  St. 
Matthew' s  Point,  NE  by  E.  and 
SW  by  W. 


In  Monfehole,  at  St  Mat- 
)  thew'sy  and  within  Mount's- bay , 
|  ENE.  and  WSW. - - — 


In  Milfordy  at  Moonlefsy  at  St. 
MaloeSy  E  by  N.  and  W  by  S. 

Between  Moufehole  and  Fal¬ 
mouth  y  and  tn  Milford- Haven y 
ESE  and  WNW. -  - - 


In  St.  Magnes  Sound,  and  at 
Magnes  Caftle,  SE.  by  E.  and 
!  NW.  by  W. 


oi 


°3 


M 

3C 


1 5 


45 

3° 


45 

30 


Between  the  Naze  and  War-  B. 


1 1 


head  of  Lowery  S  by  E  &  Nby  W 

o 

At  Orknefsy  NE.  and  SW.  — 

At  Orkney,  SE.  and  NW.  — 

At  Orfordnefs ,  SE  bv  S.  and 
NW  by  N.  - - ___jo9 


°3 

°9 


At  Orfordnefs ,  without  the 
Banks,  and  between  Or  ford  and 
Orwell  Waves ,  SSE.  and  NNW 


45 


04 


05 


07 


At  Orfordnefs ,  v/ithin  the 
Sands,  S  by  E.  and  N  by  W. 
At  Of  end,  N  and  S.  - - — 

P 


At  Portfmouth,  Half- Tide, 
N.  and  S.  - - — — _ 


10 


1 1 

12 


3° 

*5 


At  the  If  e  of  Man,SE  &  N  W 
Before  Mare  gate,  S  by  E.  and 
N  by  W. 


N 


Before  the  River  of  Nantz , 
[  NE.  and  SW. 


At  Newport  Half-tide, N  &  S. 


At  the  Weft-end  of  the  Nore, 
N  by  E.  and  S  by  W. 


At  Newcafle, E  byN &WbyS 
Before  St.  Nicholas,  E  by  S. 

and  W  by  N. 


At  the  Needles t  at  the  ]fle  of 
Wight,  SE  by  E*  &  N  W  by  W . 

All  the  Coaft  of  Normandy , 
and  Picardy,  SSE,  and  NNW. 


08 

09 


1 1 


12 


00 


°3 

°5 


06 


08 


10 


30 


J5 

00 


At  the  Pens,  Porthus,  and 
Poiffu,  NE.  and  SW. 


12 


On  the  Coaft  of  Portugal , 
NE  by  E.  and  SW  by  W,  — - 
In  Plymouth ,  and  before  St. 
Paul's,  E  by  N.  and  W  by  S, 

At  St.  Paul's,  in  the  Haven, 
E.  and  W. 


Before  Podefkmeck ,  E  bv  S 
and  W  by  N. 


Thwart  of  Plymouth ,  ESE 
and  WNW. 


At  the  Race  of  Portlandy  SE 
and  NW.  — _ 
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00 


45 


00 

15 


45 

*5 
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°3 

°3 

°5 

06 

06 

07 

09 


35 
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J5 


00 

00 


45 


30 
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00 


At  ghteenborough,  N.  and  S 

R 

A tRochefer,  N  by  E  &  Sby  W 
At  Ramkins ,  NNE  &  SSW. 
At  Rotterdam  in  Robin- Hood's 
Bay,  and  from  the  Race  to  the 
Pole-head,  NE.  and  SW. 


12 


Aj  RVfen'  and  before  Rochet 
Ni.  by  E.  and  SW.  by  W.  _ 

In  Ramfey,  E  by  N  &  W  by  S. 

s 

In  the  Sleeve,  between  Ujhant 
and  Sully,  a|  the  Shoe,  at  the 

^  ;  Spits 


00 

01 


°3 


03 

05 


00 

00 

45 

lS 

00 

45 

3° 

00 

00 


45 

30 


00 


45 

15 
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Spits,  at  Southampton,  and  along 
the  Swin,  North  and  South  — 
Upon  the  Coaft  of  Spain ,  and 
in  Shetland ,  NE.  and  SW,  — 
A t  Set. lly , th t'So und, Scarborough 
&  dtStap/es.  'NE  by  E&SWby  W 
At  Seven  Ifles,  without  the 
Haven,  in  the  broad  Sound , 

ENE  andWSW, - - 

At  theMouth  ohSVwrw  be  tween 
Scilly  &  the  Lizard ,  at  the  Spurn 
and  Stockton,  E  by  N  Sc  W  by  S. 

Without  Scilly ,  in  the  Chan¬ 
nel,  and  at  Salcomb ,  E.  and  W. 
At  Sedmouth,  and  at  the  Start , 

E  by  S.  and  W  by  N.  — — 

Off  the  Start  in  the  Channel, 
ESE.  and  WNW.  - — — — 
Within  the  Seine ,  2nd  before 
SheSergh, at  7 Clifts,  SE  &  NW . 
At  Shoram,  SE  by  S  &NWbyN. 
At  Seine- head ,  SSE.  &  NNW . 

T 

Within  Ter v ere,  N  by  E  and 

S  by  W.  —  - . . . . 

Before  Tervere ,  before  the 
River  of  Thames ,  and  at  Tin- 

mouth,  NNE.  and  SSW.  - - 

Before  the  Tees  and  7 inmouth, 
before  the  Bay  of  Tinmouth , 

NE.  and  SW. - — —  - - 

At  the  Cliffs  off  the  Tex  el, 

ENE.  and  WSW.  - - - 

In  Torbay ,  and  before  the 
Tt exel,  Eaft  and  W eft  **— — — 
In  the  Road  of  the  Texel, 

ESE.  and  WNW.  - - 

At  T vrgen,  SE  by  S.  and  N. 

W  by  N.  - - - - 

U 

Before  Ureck ,  N  and  S.— 
At  life,  NE  and  SW.  - — 
Between  VJhant,  and  the 

Main.NE  by  E.  &SW  by  W. 


H 

M 

In  the  Vourd,  at  the  Bay, 

H 

M 

12 

oc 

within  VJhant,  ENE  k  WSW. 

04 

3C 

Without  UJhant,  P5  and  W. 

06 

oc 

03 

00 

St.  Vallery,  SSE.  and  NNW. 

10 

3° 

W 

0  7 

45 

At  Winchilfea,  N  by  E.  and 

3  by  W. 

00 

45 

At  the  Weilings,  and  from 

O4 

3° 

the  Weft- end  of  the  Wight, 

NNE.  and  SSW. 

01 

3C 

Before  the  Weilings,  NE  by 

°5 

*5 

N.  and  SW  by  S. 

02 

15 

At  IVhitby,  NE  by  E.  and 

06 

00 

SW  by  W.  ~ 

03 

45 

In  the  Sea  of  Wales  and  Se- 

06 

45 

vern,  ENE.  and  WSW.  — — 

04 

3C 

In  Wales ,  E  by  N  and  W  by  S 

°5 

15 

°7 

3° 

At  Wells,  at  Weymouth,  and 

at  JVaterford,  Eaft  and  Weft — 

06 

. 

oc 

09 

00 

At  Weymouth  Kev,  E  by  S. 

°9 

45 

and  W  bv  N. 

06 

45 

10 

3° 

At  the  JSlejs  by  Wieringhen,  at 

Winter  ton ,  ESE.  and  WNW. 

°7 

3° 

Thwart  of  the  Ifle  of  Wight , 

0: 

45 

in  the  Channel,  all  within  the 

Ifle  of  Wight ,  between  the  Ifle 

of  Wight,  and  Beachy .  by  the 

01 

30 

fliore,  SE  by  E  and  N  W  by  W. 

08 

15 

At  the  E.  end  of  the  Wight, 

and  on  Wieringhen  Flats,  SE 

°3 

00 

and  NW. 

09 

00  { 

Y 

04 

3° 

Before  Yarmouth,  NNE.  and: 

SSW. 

01 

00 

06 

00 

At  Youghall,  ENE.  and  W. 

. 

SW  ■  -  - 

04 

3° 

°7 

3° 

At  Yar?nouth,  SE  by  E.  and 

NW  by  W. 

08 

15 

09 

45 

In  Yarmouth  Road,  in  Yar- 

mouth  Haven,  SSE.  and  NNW. 

IO 

30- 

12 

00 

Z 

°3 

00 

On  the  Coaft  of  Zealand, 

NNE  and  SSW. 

01 

3° 

°3 

45 

In  the  ILurick-fea ,  NE  &SW 
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OO: 

THE 

I, 


The  life  of  the  Tide-Table* 


\ 


H  E  foregoing  Table  fhews  the  Time  of  Full  Sea  at  the  federal  Places 
A  therein  contained,  upon  the  Full  and  Change  Days  of  the  Moon* 
which  for  more  ready  Ufe  is  put  in  Alphabetic  Order. 

^  Example .  Admit  the  Time  of  Full  Sea  at  London ,  upon  the  Full  and 
Change  Days,  be  required. 

Look  into  the  Table  under  the  Letter  (L)  it  is  found  to  flow  at  London 
North  Jvaft  and  South  Welt  ;  that  is,  when  it  is  full  Sea  at  London ,  the 
Moon  will  be,  as  it  is  vulgularly  faid,  upon  the  North  Eaft  and  South  Weft 
Pomts  of  the  Compafs,  which  as  the  Compafs  fhews,  is  3  Hours® 

The  Ufe  of  this,  together  with  the  Moon’s  Southing,  to  find  the  Time  of 
Full  Sea  at  any  Time,  at  any  of  the  faid  Places  is  fhewn  below® 

To  find  the  Moon’s  Southing. 

To  find  the  Southing  of  the  Moon,  multiply  the  Moon’s  Age  by  4,  and 
divide  the  Product  by  5,  the  Quotient  is  the  Time  of  Southing  in 
Hours,  and  the  Remainder  is  fo  many  12  min.  of  an  Hour. 

Note9  If  the  Moon’s  Age  exceed  15,  rejedf  the  faid  15,  and  take  the 
Remainder,  with  which  proceed  inftead  of  the  Moon’s  Age,  and  it  gives 
her  Southing  in  the  Morning. 

Example.  Suppofe  the  Time  of  the  Moon’s  Southing  be  required  on 
the  20th  of  December ,  1753.  The  Moon’s  Age  is  found  to  be  25  Davs„ 
rejecting  15,  the  Remainder  10,  which  multiplied  by  4  makes  40,  which 
divided  by  5,  gives  the  Quotient  8  Hours  00  Minutes,  which  is  the  Time 
of  the  Moon’s  Southing,  as  was  required. 


I  £hali  here  add  a  T able  of  the  Moon’s  South/ng  to  every  Day  of  her  Age® 


Moon’s  ] 

•  Time  i 

Age. 

M. 

I  — 

»i6 

0— 

-48! 

2 - 

’X7 

1— 

— 36j 

3 

18 

2— 

—24 

4— 

.19 

3 

—12 

5 

•20 

4— 

—00 

6. 

■21 

4~ 

— 48j 

7 

•22 

5 

—  36 

8 

•*3 

6— 

—24 

9 

*24 

7 

—  12 

10— 

-25 

8 

—00 

1 1  — 

26 

8— 

—48 

1 2— 

*27 

9 

36 

13 

-28 

10— 

24 

x4 

"29 

11— 

—12 

Us 

-30 

12— 

~00 

The  Ufe  of  the  TABL  E* 

The  firft  and  fecond  Columns  fhews  the 
Moon’s  Age,  the  third  the  Southing® 

Example . 

The  Moon  being  9  Days  old,  and  her 
Southing  required. 

In  the  firft  Column  under  the  Title  Moon’s 
Age  ftands  9  $  over-againft  it  in  the  laft  Co¬ 
lumn  is  7  Hours  iz  Minutes,  the  Time  of  the 
Southing  required. 

Note  alfo.  The  fame  Southing  ferves  for  24 
Da)s  old,  as  ferves  for  9,  Days,  as  the  Table 
fhews® 


Xhn& 


The  tJJe  of  the  Tide -Table, 

Thus  having  got  the  Moon’s  Southing,  proceed  to  find  the  Time  of 
¥ ull  Sea,  as  follows. 

Suppofe  the  Moon  to  be  9  Days  old,  the  Time  of  full  Sea  in  the 
Downs  a-fhore,  is  required. 

By  the  foregoing  Table  it  appears  that  a  NNW.  and  SSE.  Moon 
makes  Full  Sea,  which  as  the  faid  Table  fhews,  is  10  Hours  30  Minutes ; 
to  which  adding  the  Moon’s  Southing  at  9  Days  old,  (viz.  7  Hours 
12  Minutes,)  it  makes  17  Flours  42  Minutes,  or  5  Hours  42  Minutes 
(rejecting  12  Hours)  in  the  Morning. 

But  to  be  more  exact  ufe  the  following  Table  and  Directions. 


Moon’s 

Age. 

1— —i( 

2— 

3- 

4- 

s- 

'6— 


T 

8- 

9- 

io> 

11- 

1 2- 
13- 

14. 

15- 


"J7 

-18 

“i  9 
-20 
-21 
-22 

■23 

-24 

-25 

-26 

-2-7 

•28 

-29 


O- 

I- 

1- 

2- 
2- 


Time. 
H.  M- 

"43 

-20 

-52 

-22 
-52 
-26 

-  7 

"55 

-50 

“53 
“59 

-  4 

-  8 


4' 

5- 

6- 

7- 

9- 

10- 

11- 


Having  found  the  Time  of  Full  Sea,  upon 
the  Full  and  Change  Days,  by  the  preceding 
Table  for  that  Purpofe,  enter  this  Table  with 
the  Moon’s  Age  :  againft  which  in  the  laft  Co¬ 
lumn  are  the  Hours  and  Minutes  to  be  added  for 
the  Time  of  Full  Sea  defired. 

Example . 

Suppofe  as  before,  the  Moon  being  9  Days 
old,  and  the  Time  of  Full  Sea  in  the  Downs 
a-fhore,  is  required. 

A  NNW.  and  SSE.  Moon  makes  Full  Sea 
upon  the  Full  and  Change  Days,  which  is  10 
Hours  30  Minutes,  this  found,  enter  the  oppofite 
Table  with  the  Moon’s  Age  9  Days,  againft 
which  ftands  5  hours  50  min.  which  added  to  10 
hours  30m.  makes  16  hours  20m.  or  4  hours 
20m.  (rejecting  12  hours)  in  the  Morning. 

Here  follows 

A  New  and  Exact  GALE  NDAR 

O  F 


•30)00 


5 

o 


The  Golden  Number ,  Epadl  and  Moveable  Eeafls,  until  the 
Tear  1778  ;  as  alfo  of  the  Suns  Place  and  Declination  to 
every  Day  of  the  Tear,  for  the-  Fir  ft.  Second,  7 bird,  and 
Leap-Tear,  calculated  for,  and  from  the  7 ear  j  753 ,  and 
made' to  ferve  (without  any  confiderable  Error )  till  the  2 ear 
1768.  Likewife  the  Suns  Rifing,  whereby  may  be  found 
the  Time  of  the  Setting,  and  Length  of  the-  Day  and  Night ; 

together  with  the  Southing  oj  the  Principal  Fixed  Stars  at 
Midnight.  ^ 


A  ^  BL&  of  the  Dominical-Letters,  Cycle  of  the  Sun,  Prime, 
Epadl,  and  Pyjoveable  Peafts,  for  2 6  Fears  to  come. 
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Years. 
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2j 
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28 
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February  24 

9 

29 

20 

.  April  22 

14 
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IC 

1 June  1  c 
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1  June  6 
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1758 
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3 

II 

2C 

5 

March  2  6 
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G 

4 

12 

1 

25 

^>nY  1  l 

J  B 

2 

I76C 
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5 

'3 

12 

17 

t 

May  2  /; 

I76) 

D 

6 

14 

23 
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March  2  2 

10 

I  ;62 

■tVJIU  IJI  hM-llllmt  fte 

C 

— — — . 

7 

— 

*5 

4 

2 1 

April  j ! 

|  20 

1763 

B 

8 

16 

15 

13 

O 

221 

1764 

\  A  G 

9 

*7’ 

26 

March  4 

v/  g 

22 

June  ic 

'76£ 

F 

IC 

18 

7 

February  1 7 

7] 

Afoy  2  d ' 

I  766 

E 

r  i 

'9 

18 

9 

March  301 

18 

1767 

D 

f  2 

I 

0 

March  1 

April  j  c  l 

June  7 

I768 

C  B 

l3 

2 

n 
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3 

2  2 1 

'769 

A 

l4 

3 

22 

5 
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1 41 

I  77O 

G 

'5. 

4 

3 

25 
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1771 

F 

[g 

5 

14 

10 

March  3  j 

May  1  gj 

1771 

E  D  1 

7 

6 

25 

March  j 

1 5  , 

June  7I 

'773 

c  i 

18 

7 

6  ■ 

February  2 1 

I  ) 

A£?y  2(  | 

1774 

B  ] 

'9 

8 

17 

13 

3 

2  21 

1775 

A  ; 

LC 

9 

18 

2  6 

16  ■  ' 

June  ©4I 

l77b 

G  F  ^ 

LI! 

10 

9 

1 8 

7 j 

4.%  261 

>777 

12 

11  i 

20 

9  - 

March  2  c 

1S1 

3778 

D  [3 

.3I12 

I 

1 !  April  j  q|; 

June  07 | 

January  hath  XXXI  Days. 
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Remarkable 
lays,  and  ibu- 
hing  of  Stars 
it  Midnight. 

urft 

[  7  5  3 
[761 

O  I 

F 

YearS 

*757  1 
1765 

>econd 

1 7  54 
[7  62 

Year  r 

<758!' 
1  7O6  ] 

Ihird 

755 
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00 
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54 

1  2 

08 

22 

55 

1 1 

53 

22 

57 

1 1 

38 

22 

58 
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00 

01 

01 

01 

01 

02 

02 

03 

03 

°3 

°3 

°3 

8 

00 

01 

01 

01 

02 

02 

02  . 

°3 

°3 

03 

04 

04 

9 

00 

01 

01 

01 

02 

02 

°3 

°3 

03 

04 

04 

04 

IO 

00 

01 

01 

02 

02 

02 

03 

03 

04 

04 

°5 

< 

05  I 

1 1 

00 

01 

01 

02 

02 

03 

03 

04 

04 

°5 

°5 

°5 

12 

00 

01 

01 

02 

02 

°3 

°3 

04 

04 

°5 

°5 

06 

*3 

01 

01 

02 

02 

°3 

°3 

04 

04 

°5 

°5 

06 

06 

f  14 

01 

01 

02 

02 

03 

03 

04 

°5 

°5 

06 

06' 

°7 

*5 

01 

01 

02 

02 

03 

04 

04 

05 

06 

06 

07 

07 

16 

01 

01 

02 

03 

03 

04 

05 

°5 

06 

°7 

°7 

°8 

;  17 

01 

01 

02 

03 

04 

04 

°5 

06 

06 

°7 

08 

08 

l8 

01 

01 

02 

°3 

04 

04 

05 

06 

07 

07 

08 

°9 

01 

02 

02 

03 

04 

05 

06 

06 

°7 

08 

°9 

°9 

20 

01 

02 

02 

03 

04 

°5 

06 

°7 

°7 

08 

09 

10 

21 

01 

02 

°3 

03 

04 

05 

06 

°7 

08 

°9 

10 

10 

22 

01 

02 

03 

04 

°5 

05 

06 

07 

08 

°9 

10 

1 1 

23 

01 

02 

03 

04 

05 

06 

07 

08 

°9 

10 

1 1 

1 1 

24 

01 

02 

03 

04 

05 

06 

07 

08 

°9 

10 

1 1 

12 

Explanation  of  the  Calendar , 

jN  every  Page  there  is  u  Columns,  the  firft  fhews  the  Day  of  the  Month5 
the  fecond  the  Day  of  the  Week,  exprefied  by  the  Letters  A,  B,  C,  &r 
the  third  the  Southing  of  feveral  Stars  at  Midnight,  at  which  time  the  faid 
Stars  may  .(in  the  Ablence  of  the  Moon,  and  Weather  permitting)  be  ob- 
ferved,  thereby  to  find  the  Latitude  ;  in  the  fame  Column  is  given  the 
time  cf  Sun-rifing,  (and  by  fubtradfing  the  time  of  rifing  from  12  Hours 
gives  the  time  of  fetting)  the  eight  following  Columns  fhew  the  Sun’s 
Place  and  Declination  for  the  Firft,  Second,  Third,  and  Leap-Year, 
according  to  their  refpedfive  Titles. 

For  the  more  ready  knowing  of  Leap-Year,  the  following  Table  is 
inferted,  where  it  is  found  by  Infpedfion,  as  alfo  follow  the  Firft,  Second, 
and  Third  Years  after  Leap-Year* 


Firft 
f  Year. 

Second 

Year. 

Third 

Year. 

Leap 

Year. 

1 753 

*757 

1761 

1765 

>754 

1758 

I762 

1766 

17  55 

1759 

»763 

1767 

*756 

1760 

1764 

1768 

!  1769 

1 773 

1 777 

1781 

!77<> 

1774 

1778 

1782 

1771 

*775 

*779 

1783 

1772 

1776 

1780 

1784. 

The  Ufe  of  the  Calendar . 

To  find  the  Day  of  the  Week  or  Month  for  any  Time  paft,  or  to 
come  by  the  Calendar. 

Firft,  Find  the  Dominical  Letter  for  the  Year,  then  proceed  as  follows. 

Example  1.  Suppofe  it  is  required  to  find  what  Day  of  the  Month 
]  will  be  the  third  Wednefday  in  Marche  1755. 

Having  found  the  Dominical  Letter  by  the  Directions  in  Page  22,  or 
by  the  Table  in  Page  39,  to  be  E,  turn  to  the  Month  of  Marche  and  ac¬ 
count  E  for  Sunday ,  then  the  Letter  A  is  for  Wednefday ,  and  the  Third 
!  Wednefday  is  the  19th  of  March ,  which  was  required. 

Example  2.  What  Day  of  the  Week  will  the  fecond  of  September  be  on 
1  in  the  Year  177 2* 

This  Year  being  Leap-Year  has  two  Dominical  Letters,  E  and  D  ;  the 
i  firft  Letter,  to  wit  E,  ferving  from  the  firft  of  January  to  the  end  of  Fe¬ 
bruary  ;  the  laft  Letter,  to  wit  D,  ferves  from  thence  to  the  Years  end.. 

Wherefore  looking  againft  the  fecond  of  September ,  there  ftands  G, 
i  which  r^prefents  Wednefday  the  Day  of  the  Week  reqiired* 

n 


54  Explanation  of  the  Calendar , 


To  find  the  Sun's  Place  and  Declination  by  the  Calendar. 

Example  i.  Suppofe  the  Sun’s  Place  and  Declination  be  required  on  the 
I  Oth  of  January,  1756,  being  Leap-^  ear. 

In  the  Month  ot  January  in  the  firft  Column  look  the  Day  of  the 
Month,  over  againft  which,  under  Leap-Year  Hands  19.48,  that  is,  the 
Sun’s  Place  is  in  19  deg.  48  min.  of  Capricornus  :  In  the  next  Column  under 
the  laid  Year  (lands  22.01,  under  the  Title  South,  which  (hews  the  Decli¬ 
nation  to  be  22  deg.  01  min.  Southerly  ;  and  this  alfo  will  practically  ferve 
for  the  Year  1760,  for  the  faid  10th  of  January ,  being  Leap-Year. 

<  Example  2.  Suppofe  the  Sun’s  Place  and  Declination  is  required  on  the 
1  oth  of  Mar ch^  1762,  being  the  fecond  after  Leap-Year. 

In  the  Month  of  March ,  in  the  firft  Column  find  the  Day  of  the 
Month,  over- againft  which 5  under  Second  Year,  (lands  19.53  which  (hews 
the  Sun’s  Place  to  be  in  19  deg.  53  min.  of  Pifices  ;  and  in  the  next  Column 
under  Second  Year,  (lands  04.02,  which  (hews  the  Declination  to  be  C4d. 
C2m.  Southerly,  which  was  required. 

Although  it  is  common  to  take  the  Declination  as  it  is  in  the  Calendar, 
yet  if  the  Difference  of  Longitude  be  confiderable  from  London ,  it  is  re- 
quifite  the  Declination  (hould  be  corrected,  becaufe  in  the  Calendar  it  is 
calculated  for  the  Meridian  of  London ,  for  which  End  the  Table  of  the  Va¬ 
riation  of  the  Sun’s  Declination  to  every  15  Degrees  of  Longitude  from  the 
*'  Meridian  of  London ,  immediately  following  the  Calendar,  is  added  ;  the 
Ule  and  Explanation  whereof  follows. 


IN  the  firft  Column  of  this  Table  is  the  daily  Variation,  which  is  found 
by  fubtradfing  the  Declination  of  the  given  Day  of  the  Month  found 
'  In  the  Calendar,  from  the  Declination  for  the  Day  following  :  orcontrarily 
this  from  that,  that  is,  the  leffer  from  the  greater,  and  the  Difference  is 
the  daily  Variation  :  In  the  Head  of  the  other  Columns  are  Degrees  of 
Longitude  from  London ,  either  hafterly  or  Wefterly,  and  in  thofe  Co¬ 
lumns  under  the  refpeclive  deg.  of  Longitude,  are  the  Minutes  of  the 
Declination,  anfwerable  to  the  daily  Variation  :  As  fuppofe  the  daily  Varia¬ 
tion  was.  10  min.  and  the  Difference  of  Longitude  90  deg.  againft  10  in 
the  firft  Column,  and  under  90  deg.  at  the  Head  of  the  Table,  (lands  2 
Minutes,  anfwering  thereunto,  and  are  to  be  ufed  as  follows.. 

The  life  of  the  Table  of  the  Variation  of  the  Sun  s  Declination . 

The  Rule.  Firft,  If  the  Difference  of  Longitude  be  Wefterly,  and  the 
Declination  increafing,  the  Variation  found  in  this  Table  mull  be  added 
to  the  Declination  found  in  the  Calendar  j  but  if  the  Declination  be  de- 
creafing,  it  muft  be  fubtracted  therefrom. 

Secondly,  If  the  Difference  of  Longitude  be  Eafterly,  and  the  Declina¬ 
tion  increafing,  the  Variation  aforefaid  muft  be  fubtradled  \  but  the 
Declination  decreafing,  it  muft  be  added. 

Example  1.  April  the  19th,  J756,  being  at  Sea,  the  Difference  of 
Longitude  from  the  Meridian  of  London. ,  90  degrees  Wefterly,  I  find  the 

.  *■>  Decli- 


Of  the  Table  of  Variation  of  the  Sim’s  Declination,  rt? 

Declination  in  the  Calendar  to  be  n  deg.  24  min.  North  ;  and  the  20th 
Da> ,  the  Decimation  is  1  x  deg.  45  min.  therefore  fuktracihi'.'  the  leffer 
Declination  from  the  greater,  the  Remainder  is  21  min.  which  is  the 
daily  Increase  :  Then  in  the  Table  under  90  deg.  and  over  a-ainft  2r 
ftandsj  m.n,  which  (becaufe  the  Difference  of  Longitude  is  Wefterly’ 
and  the  Dec  .nation  mcreafmg)  muft  be  added  to  1 1  deg.  24  min  before 

rr  !  WTvar  m*kcs  f‘e  trlle  declination  „  deg.  29  min.  North. 

It  tne  Difference  of  Longitude  in  this  Cafe  had  beer.  Eafterly,  the  e  min 
four.d  in  the  I  able  muft  have  been  fubtracfed.  '  3 

Nou,  It  is  eaffly  difcerned,  whether  the  Declination  increafe  or  decreafe 
by  obiervmg  wnetner  the  Decimation  for  the  Day  following  be  creator  or 
leffer  :  For  if  it  be  greater  than  it  increafes ;  but  if  lefs  than  it  dSciSfes 
Example  7..  January  the  25th,  1759,  being  at  Sea,  the  Difference  of 
Longitude  from  London  ,20  deg.  Wefterly  :  I°find  the  Declination  m  the 
Calendar  to  be  18  deg.  59  mm.  South,  and  the  26th  Day  it  is  18  dec 
44  mm.  therefore  fubtracting  the  leffer  from  the  greater,  the  Difference  ?* 
i5,™’:  which  w  tne  daily  decreafe  ;  then  in  this  Table  under  120  dec. 

•  !  l5  llfnds  5i™.  (which  becaufe  the  Difference  of  Longitude 

is  Wefterly,  and  the  Declination  decreafing)  muft  be  fubtra&ed  which 
makes  the  true  Decimation  i7  deg.  54  min.  South  :  If  the  SeS  of 
ong.tude  had  been  Eafterly,  the  5  min.  muft  have  been  added, 
r-p,  rr  1  fj  GJ  t  Je  ^un's  Declination  to  find  the  Latitude .. 

„;ffhe  knowledge  of  the  Sun’s  Declination  at  any  Time,  and  in  any  Lon- 
gitude,  is  of  great  Importance  at  Sea,  for  by  this,  and  the  Complement 
y ,'he  S.u"  s  Meridian  Altitude  (commonly  called  the  Zenith  Diftance) 
taken  with  a  Quadrant  or  Crofs-ftaff,  is  found  the  Latitude  of  the  Pfoce 
the  Ship  is  then  in  ;  to  perform  which  take  the  following  Rules. 

...  1‘  Sun  comes  to  the  Meridian  in  the  South,  and  the  De 

chnation  be  North,  then  the  Declination  added  to  the  Complement  of  tte 
Meridian  Altitude  is  the  Latitude,  North.  F 

Example.  Suppofe  at  Sea,  the  ioth  of  April,  1756,  the  Declination 
found  by  the  Table  is  08  deg.  12  min.  North,  the  Sun  comes  To  the  Me" 
ridian  in  the  South;  the  Complement  of  the  Meridian  Altitude  bv  Ob 
■  fervation  is  23  deg.  10  min.  What  is  the  Latitude  ?  7 

Complement  of  the  Meridian  Altitude  is  -  22  10  South 

Declination  of  the  Sun  is - - ,  J  ft  ** 


The  Latitude  of  the  Place  is 


;  fLv  e  2‘  lf  *e  Su"  comes  t0  the  Meridian  in  the  North,  and  hath  North 

iSeCnnat|I-0n,'theneUbna<a  *e  ComPlement  of  the  Meridian  Altitude  from 
:  the  Declination,  the  Remainder  is  the  Latitude,  North  :  But  if  the  Com 

plement  of  the  Altitude  exceed  the  Declination,  fubtraft  the  Dedinarion 
therefiom,  and  the  Remainder  is  the  Latitude,  South 

IDS  1756,  the  Declination  being  20  deg 

|Wh«  «  Latitude  of  the  Place  i  °  4 


56  The  life  of  the  Table  of  the  Suris  Declination . 

Sun’s  Declination  is - — — — —  2od.  .  08m. 

The  Sun’s  Zenith  Diftance - - - — —  l8c*.  :  42m.  Noit 

The  Latitude  is 


_ id.  :  26m.  North 


1  ne  jLvautuae  is  - ___  ,  n  >  -r,  r  .*.•  v  , 

Example  2.  At  Sea,  June  the  10th,  1753,  Sun  s  Declination  by 

the  Table  is  23  deg.  5  min.  North,  the  Complement  of  the  Meridian 

Altitude,  by  Obfervation,  is  33  deg.  10  min.  the  Sun  comes  to  the 

Meridian  in  the  North.  # 

Complement  of  the  Sun’s  Meridian  Altitude  is 

Sun’s  Declination  - — - — -  -  - 


The  Latitude  is  - 


33d- 

23d- 

iod. 


iom.  North 
05m.  North 

05m.  South 


1  ne  i^auiuuc  is  - -  ,  c  , 

Rule  3  If  the  Sun  comes  to  the  Meridian  in  the  North,  and  hath  South 

Declination,  the  Declination  added  to  the  Complement  of  the  Altitude  is 

the  Latitude,  South.  .  . 

Example  3.  At  Sea,  January  29th,  1756,  the  Sun  comes  to  the 

Meridian  in  the  North,  the  Complement  of  the  Meridian  Altitude  is 

22d.  iom.  What  is  the  Latitude  ?  _  XT 

Complement  of  the  Sun’s  Meridian  Altitude  is  —  22d.  :  iom.  North 

Sun’s  Declination  is  — — 11  1  — -  "  I^(^*  *  oini*  South 

The  Latitude  is 


4cd.  :  11m.  South 


1  ne  juaiituuc  ^  1110  1 

Rule  4  If  the  Sun  comes  to  the  Meridian  in  the  South,  and  hath  South 

Declination,  fubtraft  the  Complement  of  the  Meridian  Altitude  from  the 
Declination,  the  Remainder  is  the  Latitude  South  :  But  if  the  Complement 
of  the  Meridian  Altitude  exceed  the  Declination,  fubtraa  the  Decimation 
therefrom,  the  Remainder  is  the  Latitude,  North.  . 

Example  I.  At  Sea,  January  ift,  1756,  the  Sun  cometh  to  the  Men- 
dian  in  the  South  :  The  Complement  of  the  Altitude  is  10  deg.  36  mm. 
What  is  the  Latitude  ?  k  J 

Sun’s  Declination  »■  — - - - -  '  2  3^- 

Complement  of  Meridian  Altitude  —  ■*  iod. 

Latitude  of  the  Place 


03m.  South 
36m.  South 


1 2d.  :  27m.  South 


Example  2.  At  Sea,  February  18,  1754,  the  Sun  cometh  to  the  Merir 
dian  in  the  South,  the  Complement  of  the  Meridian  Altitude  is  25  deg. 

20  min.  What  is  the  Latitude  ? 

Complement  of  the  Sun’s  Meridian  Altitude 

Sun’s  Declination - - - - - 

Latitude 


25d.  :  20m.  South 
1  id.  :  33m.  South 


13d.  :  47m.  North 


Rule\  If  the  Star  be  in  the  Zenith  (that  is  right  over  Head) ;  and 
has  either  North  or  South  Declination,  that  Declination  is  the  Latitude:: 

either  North  or  South,  agreeable  to  the  Name.  ,T 

Rule  6  If  the  Sun  has  no  Declination,  the  Complement  of  the  Me¬ 
ridian  Altitude  is  the  Latitude,  and  is  North  or  South  according  as  the:- 
Ship  is  to  the  Northward  or  Southward  of  the  Sun* 


A 


58  A  Table  cj  thei  Sun's  Right  Afcenfion . 


July 

Auguft 

Septem . 

Oftober 

Novem, 

Decemb . 

Days 

©Right 

Alcen. 

©Right 

Alcen. 

0  Right 
Alcen. 

0  Right 

Aicen. 

0  Right 

Alcen? 

O  Right 
Alcen. 

h. 

m. 

h. 

m. 

h. 

m. 

b. 

m. 

h. 

m. 

h. 

m. 

1 

06 

40 

08 

46 

JO 

42 

12 

30 

J4 

26 

16 

3° 

2 

»  _ 

06 

45 

c8 

49 

JO 

43 

12 

33 

•4 

30 

16 

34 

3 

06 

s 

49 

08 

53 

JO 

49 

12 

37 

>4 

34 

16 

39 

4 

06 

33 

08 

37 

10 

33 

12 

4 r 

*4 

38 

16 

43 

3 

°6 

57 

°9 

01 

10 

36 

!  2 

44 

'4 

4 2 

16 

47 

6 

07 

01 

°9 

c3 

J  i 

00 

12 

48 

'4 

46 

16 

52 

*7 

07 

°5 

09 

09 

11 

°3 

I  2 

52 

'4 

30 

16 

56 

8 

07 

c9 

C9 

*3 

*1 

07 

12 

35 

14 

34 

'7 

01 

9 

°7 

13 

09 

16 

II 

11 

12 

39 

14 

38 

'7 

03 

10 

07 

l8 

°9 

20 

1 1 

!4 

13 

03 

15 

02 

17 

09 

11 

07 

22 

09 

24 

II 

18 

13 

06 

*3 

06 

17 

13 

12 

c7 

26 

09 

28 

II 

21 

'3 

10 

*3 

10 

17 

18 

13 

07 

30 

09 

3* 

It 

23 

■3 

14 

13 

*4 

17 

23 

14 

°7 

34 

09 

33 

II 

28 

13 

17 

>3 

18 

17 

27 

Mi 

07 

38 

09 

=>9 

II 

32 

1  3 

21 

<3 

23 

17 

3^ 

16 

oy 

42 

09 

43 

I  1 

36 

*3 

23 

'3 

27 

'7 

36 

17 

°7 

46 

°9 

46 

1  I 

39 

13 

29 

•3 

3i 

17 

40 

l8 

07 

3° 

°9 

3C 

II 

43 

13 

32 

13 

33 

17 

45 

•9 

c7 

34 

°9 

34 

II 

46 

13 

36 

'3 

39 

17 

49«* 

2c 

c7 

58 

09 

38 

II 

50 

T3 

40 

*3 

43 

17 

54 

21 

08 

02 

IO 

01 

J  I. 

34 

‘3 

44 

•5 

48 

*7 

5» 

22 

08 

06 

JO 

°3 

i  I 

37 

>3 

48 

•3 

3' 

18 

03 

23 

OS 

10 

10 

09. 

12 

01 

>3 

3* 

*3 

3<5 

18 

07 

24 

08 

14 

10 

12 

i  2 

04 

'3 

55 

l6 

00 

18 

12 

15 

08 

18 

10 

l6 

12 

08 

•3 

59 

l6 

°4 

18 

16 

26 

08 

22 

10 

20 

12 

12 

•4 

03 

l6  ' 

°9 

18 

20 

27 

c8 

26 

10 

23 

12 

13 

>4 

07 

l6 

13 

18 

25 

28 

08 

30 

10 

27 

12 

J9 

'4 

1 1 

1 6 

17 

18 

29 

29 

08 

34 

10 

3* 

12 

22 

•4 

15 

16 

22 

18 

34 

30 

08 

38 

10 

34 

12 

26 

*4 

18 

16 

26 

18 

38  : 

3» 

c8 

42  i 

10 

38 

*4 

22 

18 

43 
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A  TABLE  fhewing  the  Right  Afcenfion,  Declination, 
and  Magnitude  of  the  Principal  Fixed  Stars. 


Names  of  the  Stars. 


Zp  N  D  of  Pegafus' s  Wing ,  Algenib  - 

^  Pole  Star  - - - 

Girdle  of  Andromeda  - - - 

Bright  Star  in  Aries  —  - - 

Meduja's  Head ,  Algol  - - - — - , 

Bright  fide  of  Per  feus - - - 

Aldebaran,  or  Bull's  Eye . . . 

Capella ,  or  the  Goat - . - — . - .. 

Bright  Foot  of  Orion ,  Rigel - 

Middle  Star  in  Orion's  Belt - . —  — — - 

Orion's  Right  Shoulder  - —  ■  ■  ■  — —  .  - - 

Auriga's  Right  Shoulder - . - — 

Bright  Foot  of  Gemini  - - -  - 

Syr i us,  or  the  Great  Dog - - 

Cafor ,  or  Northermof  Twin . . . . 

Procyon ,  or  the  Little  Dog - - - 

Pollux ,  or  South ermojl  Twin  - — - — 

Hydra's  Heart  - - - - - - . - 

Lyon's  Heart ,  or  Regulus  — - - 

The  Lower  of  the  Pointers - .. - . 

The  Upper  of  the  Pointers - - - - - . 

Lyon's  Tail,  Deneb  "  - - - 

Upper  of  the  two  lajl  in  the  □  of  the  Gr.  Bear — 

Laf  but  two  in  the  Great  Bear’s  Tail - . 

Virgin's  Spike - . - - 

Lajl  but  one  in  the  Great  Bear's  Tail  —  - - 

Lajl  in  the  Great  Bear's  Tail  - - - - 

Ar Slur  us - - - — " — . 4— 

South  Ballance  ■  . . — . — . . 

Foremofl  Guard - - - - - 

Bright ejl  of  the  Crown  • - -  — -  _ . 

Bright ejl  in  the  Serpent's  Neck  — . . 

Ant  ares,  the  Scorpion's  Heart  * - — - - 

Head  of  Hercules  — . . .  ■  ■  - 

Ophinous,  or  Serpent's  Head  —  - - * - - - 

Lyra,  or  the  Harp  - - - - - 

Swan's  Bill - - - — - — 

V ulture ,  or  Eagle's  Heart  -  - 
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6o  A  liable  of  the  Fixed  Stars. 


Swan* 5  Tail  - - 

Mouth  of  Pegaf us - 

Fcmelhaut — — - - 

Marchab ,  or  Pegaftis's  Wing 

S  cheat,  or  Pegafus's  Leg  - 

Cepbeus's  Knee  — - — 

Andromeda' s  Head - - - 
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The  Explanation  and  Ufe  of  the  Table  of  the  Sun’s  Right- 
Afcenfion,  and  of  the  Table  of  the  Star’s  Right- Afcenfion 
and  Declination. 


IN  the  Table  of  the  Sun’s  Right  Afcenfion,  the  firft  Page  contains  the 
firft  fix  Months  of  the  Year ;  the  next  Page  the  other  fix  Months ;  at 
the  Head  of  the  Table  are  the  Months ;  in  the  firft  Column  towards  the 
Left-hand  are  the  Days  of  the  Month,  and  in  the  oppofite  Column  is  the 
Right  Afcenfion  in  Hours  and  Minu’es. 

In  the  Table  of  the  Fixed  Stars,  there  are  four  Columns;  in  the  firft 
towards  the  Left-hand,  are  the  Names  of  the  Stars  ;  in  the  fecond,  the  Star’s 
Magnitude;  in  the  third,  the  Right  Afcenfion  in  Hours  and  Minutes;  in  the 
fourth,  their  Declination  in  Degrees  and  Minutes,  North  or  South. 

Firft,  To  find  the  Time  of  a  Star’s  coming  upon  the  Meridian. 

The  Rule.  Look  the  Right  Afcenfion  of  the  Sun  and  Star,  and  fubtrad 
thc  Right  Afcenfion  of  the  Sun  from  the  Right  Afcenfion  of  the  Star,  but 
if  the  Star’s  R;ght  Afcenfion  be  lefs  than  the  Sun’s,  add  thereto  24  Hours, 
and  then  fubtrad ;  the  Remainder  after  Subtradion,  is  the  Time  of  the 
Star’s  coming  upon  the  Meridian  from  Noon  ;  but  if  the  Remainder  ex¬ 
ceed  12  Hours,  fubtrad  12  Hours  therefrom,  and  then  the  Remainder  is 
the  Time  from  Midnight. 

Examble  1.  Suppofe  the  Time  that  Fomelbaut  comes  upon  the  Meridian 
©n  the  21ft  of  Ohober  is  required. 

I  find  in  the  Table  that  Star’s  Right- Afcenfion  to  be  22  Hours  40  min, 
and  the  Sun’s  to  be  13  Hours  44  min.  which  fubtraded  from  the  Star’s  Right 
Afcenfion,  leaves  8  Hours  56  min.  the  Time  of  the  Star’s  coming  upon 
the  Meridian,  Afternoon. 

Example  2.  Suppofe  the  Time  that  the  Bull's  Eye  comes  upon  the  Me¬ 
ridian  on  the  26th  of  October  was  required. 

I  find  the  Star’s  Right  Afcenfion  to  be  4  Hours  21  min.  the  Sun’s  14  Hours 
3  min.  Now  becaufe  the  Sun’s  Right  Afcenfion  is  more  than  the  Stars,  add 
to  the  Star’s  Right  Afcenfion  24  Hours,  which  makes  28  Hours  20  min. 
from  which  fubtrading the  Sun’s  Right  Afcenfion  14  Hours  3  min.  there 
remains  14  Hours  i8minr  from  which  fubtrading  12  Hours,  there  re¬ 
mains  2  Hours  18  min.  which  is  the  Time  of  the  Star's  Southing  after 
^Midnight,  as  was  required. 

Secondly ,  The  Time  being  given*  to  find  what  Star  will  come  to  the 
Meridian  about  the  fame  Time  t  Th* 
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The  Rule .  To  the  Sun’s  Right  Afcenfion  add  the  Time  from  Noon,  at 
which  the  Star’s  coming  to  the  Meridian  is  defired  ;  the  Sum  is  the  Right 
Afcenfion  of  the  Star  that  will  come  to  the  Meridian  at  that  Time  ;  with 
which  enter  the  Table  of  the  Star’s  Right  Afcenfion  and  Declination,  where 
look  what  Star’s  Right  Afcenfion  agrees  with  the  Right  Afcenfion  before 
found,  or  neareft  thereto,  and  that  is  the  Star  fought  for. 

Example,  Suppofe  April  the  7th,  I  defire  to  know  what  Star  will  come 
upon  the  Meridian  about  8  at  Night. 

The  Sun’s  Right  Afcenfion  is  1  Hour  4  Minutes  ;  the  Time  from  Noon 
is  8  Hours,  which  added  to  the  Sun’s  Right  Afcenfion,  makes  9  Hours 
4  Minutes  ;  the  neareft  in  the  Table  is  Hydra's -Heart,  whofe  Right 
Afcenfion  is  9  Hours  14  Minutes,  and  therefore  Souths  at  8  Hours  8  Mi¬ 
nutes  nearly,  and  fo  in  others. 

Directions  for  Obferving  the  Stars ,  to  find  the  Latitude  of  the  Place. 

Having  before  fhewn  how  to  find  the  Time  of  the  Star’s  coming  to  the 
Meridian,  I  ftiall  now  ftiew  by  the  Star’s  Altitude  how  to  find  the  Latitude. 

Note ,  In  North  Latitude,  thofe  Stars  whofe  North  Declination  exceed 
the  Complement  of  that  Latitude  may  be  obferved  under  the  Pole,  and  the 
fame  may  be  performed  by  the  Southern  Stars  in  South  Latitude. 

Particular  Directions  for  finding  the  Latitude ,  by  the  Meridian  Altitude  of 

the  fixed  Stare. 

Rule  1.  If  the  Star  comes  to  the  Meridian  in  the  South,  and  hath  North 
Declination,  the  Complement  of  the  Meridian  Altitude  or  Zenith  Diftance, 
(by  Obfervation)  added  to  the  Declination  of  the  Star,  found  in  the  Table 
of  the  Star’s  Right  Afcenfion  and  Declination,  gives  the  Latitude  North. 

Example.  On  the  21ft  of  January ,  being  at  Sea,  I  find  by  the  foregoing 
Directions,  that  the  Lyon’s-Heart  comes  to  the  Meridian  in  the  South,  at 
I  Hour  39  min.  after  Midnight ;  the  Meridian  Altitude  by  Obfervation  was 
63  Degrees  ;  which  fubtra&ed  from  90  Degrees  there  remains  27  Degrees, 
the  Complement  of  the  Altitude  ;  to  which  adding  13  Degrees  10  Minutes 
the  Declination  of  the  Star,  North,  gives  40  Degrees  10  Minutes  the  Lati¬ 
tude  of  the  Place  North,  which  was  required. 

Rule  2.  If  a  Star  comes  to  the  Meridian  in  the  South,  and  hath  South  De¬ 
clination,  fubtraCt  the  Declination  from  the  Complement  of  the  Altitude 
and  the  Remainder  is  the  Latitude  North:  But  if  the  Declination  exceed 
the  Complement  of  the  Altitude,  fubtrad  the  Complement  of  the  Altitude 
therefrom,  and  the  Remainder  is  the  Latitude  South. 

Example  1.  Suppofe  on  the  21ft  of  July ,  being  at  Sea,  the  Star  FomeU 
haut  eometh  to  the  Meridian  in  the  South,  at  2  Hours  38m.  after  Midnight, 
the  Merid.  Alt.  35  deg.  50  min.  the  Comp,  whereof  is  54  deg.  10  min.  the 
Star’s  Declination  is  30  deg.  56  min.  South,  which  fubtraCled  from  the 
Complement  of  the  Alt.  leaves  23d.  14c!,  which  is  tfie  Latitude  North. 

Example 
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Example  2.  Suppofe  on  the  ift  of  July ,  being  at  Sea*  the  Scorpion' % 
Heart  comes  to  the  Meridian  in  the  South  at  9  Hours  32mm.  at  Night,  the 
Complement  of  the  Altitude  is  5  deg.  27  min.  the  Declination  25  Degrees 
51  Minutes  South,  from  which  fubtra&ing  the  Complement  of  the  Altitude, 
there  remains  20  deg.  24  min.  which  is  the  Latitude  South. 

Rule  3.  If  a  Star  comes  to  the  Meridian  in  the  North,  above  the  Pole, 
and  hath  North  Declination,  fubtradt  the  Declination  from  the  Comple¬ 
ment  of  the  Altitude,  the  Remainder  is  the  Latitude  South:  But  if  the 
Declination  exceeds  the  Complement  of  the  Altitude,  fubtraft  the  Com¬ 
plement  of  the  Altitude  therefrom,  the  Remainder  is  the  Latitude  North. 

Example  1.  On  the  22d  of  June  the  brightejl  in  the  Harp  comes  to  the 
Meridian  in  the  North  at  23  Minutes  after  Midnight,  the  Complement  of 
the  Altitude  is  79  Degrees,  from  which  fubtrafting  the  Declination,  which 
is  38  deg.  34  min.  North,  there  remains  40  Degrees  26  Minutes,  which 
is  the  Latitude  South. 

Example  2.  On  the  22d  of  September ,  Andromeda's  Head  comes  to  the 
Meridian  in  the  North  at  n  hours  55  minutes  at  Night,  the  Complement 
of  the  Altitude  is  7  deg.  10  min.  which  fubtra&ed  from  the  Declination 
27  deg.  43  min.  gives  20  deg.  33  min.  which  is  the  Latitude  North. 

Rule  4.  If  a  Star  comes  to  the  Meridian  in  the  North,  and  hath  South 
Declination,  the  Complement  of  the  Altitude  added  to  the  Declination 
gives  the  Latitude  South. 

Example.  On  the  23d  of  December ,  ( Syrius  or  the  Great  Dog's  Mouth) 
comes  to  the  Meridian  in  the  North  at  26  Minutes  after  Midnight,  the 
Complement  of  the  Altitude  is  30  deg.  to  which  adding  16  deg.  23  min. 
the  Declination  South,  gives  46  deg.  23  min.  the  Latitude  South. 

Rule  5.  If  a  Star  comes  to  the  Meridian,  under  the  Pole,  then  add  the 
Complement  of  the  Declination  to  the  Meridian  Altitude,  the  Sum  is  the 
Latitude  either  North  or  South,  according  to  the  Star's  Declination. 

Example .  On  the  21ft  of  Marchy  the  Pole  Star  comes  to  the  Meridian 
under  the  Pole  at  40  min.  after  Midnight,  the  Meridian  Altitude  44  deg. 
30  min.  the  Complement  of  the  Declination  2  deg.  1  min.  which  added 
together  gives  46  deg.  31  min.  which  is  the  Latitude  North. 

Rule  6.  If  the  Star  be  in  the  Zenith,  the  Declination  is  the  Latitude, 
either  North  or  South,  according  to  the  Declination  of  the  Star. 

Rule  7.  If  the  Star  has  no  Declination,  the  Complement  of  the  Meri¬ 
dian  Altitude  is  the  Latitude  of  the  Place  either  North  or  South,  according 
as  the  Star  is  either  to  the  Northward  or  Southward  of  the  Obferver. 

‘ The  Defcription  and  TJfe  of  the  Sea-Quadrant. 

THIS  Inftrument  confifis  of  three  V  anes  and  two  Arches,  the  Horizon 
Vane,  which  in  obferving,  refpe&s  the  Horizon,  as  at  A  ;  the  Shade 
Vane,  fo  called  bccaufe  of  its  giving  the  Shadow  upon  the  Horizon  Vane 
in  Time  of  Obfervation,  as  at  B  ;  befides  this  Shade  Vane,  there  is  ano¬ 
ther  now  in  Ufe,  having  a  Convex  Glafs  properly  fixed  therein,  which 
throws  a  lucid  Point  upon  the  Line  of  Direction  in  the  Horizon  Vane,  and 


is 
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is  of  great  Service  in  gloomy  Weather,  when  the  Rays  of  the  Sun  are  too 

ment  M""  *  ^  the  former  *  the  only  Tnftru. 

Hiiirv^  Purpofe,  a,ndr  far  fupenor  to  any  other  now  in  Piaftice  is 
HADLEY  S  Quadrant ;)  Laftly,  the  Sight  Vane,  which  in  Time  of  6b 
fervauon  ts  placed  at  the  Eye,  through  which  the  Shadow  (or  lucid  Point) 
and  Horizon  are  fen,  as  at  C.  The  leil'er  of  the  Arches  mark’d  with  dj 
is  called  the  Sixty -Arch,  becaufe  it  contains  60  (or  more  commonly  of  late 

P£|ree,S  :  1  im®  of  Obfervaticn,  the  Shade  Vane  is  placed  UDon 

thts  Arch  always  to  an  even  Degree  ,  it  is  ntimbred  from  the  upper  end 
at  e,  downwards  to  d  with .5,  ,  0,  ,  5,  20,  (gt.  The  bigger  Arch  marked 
it  g  h,  Is  called  the  Thirty-Arch,  becaufe  it  contains  30  (or  rather  2O 
Degrees,  and  is  divided  into  Degrees  and  Minutes.  S  5'J 


!’t ""  s»"'- 

Complement  of  the  Altitude  by  15  or  zod.  and  the  Wy,,  h  £ 
Thirty-Arch :  The  Vanes  being  thus  fixed  upon  the  Quadrant  vourBaek 

^V^ZVhe  Sun’  and  lhe  Sight  Vane  P!a«d  to  the  Eye’ Took  thS 
the  faid  Sight  Vane,  and  caufe  the  Shadow  of  the  unoer  FHwnfik  a? 

Vane  (cr  lucid  Point  in  the  Glafs  Vane)  Vn  LuF  ,g  f  theShade 

the  Slit  in  the  Horizon  Vane,  where  ufiiy  \S pTKtv' sT)  °f 

drawn  a  black  Line,  or  Line’of  Diredtion  f  Ind iS&S^t^T5 

Horizon  appear  thro’  the  faid  Slit  in  the  H, ,™,.n  v  C  lam  7lm  1  e 

the  Sun’s  prefent  Altitude,  or  Zenith  Diftance  -  hut  if  the  Se’U  ^  tllen 

ftcad  of  the  Horizon,  then  Hide  the  Sight  Vane  lower  toirdsr-  tftheTt 

appear  mthad  of  tne  Hoiizon,  then  Hide  the  Sight  Vane  a  little  highe  unS 

the  Horizon  appear  thro’  the  Horizon  Vane  :  Put  to  pbtam  KeridS 


64  ¥he  Ufe  of  the  Quadrant,  and  Fore-ftaff. 

Altitude,  (which  is  the  greateft  Altitude  the  Sun  will  have  that  Day,  and  is 
the  Thing  ufed  to  find  the  Latitude,)  continue  obferving,  and  as  the  Sun 
rifes,  the  Sea  will  appear  through  the  Horizon  Vane  ;  then  muft  the  Sight 
Vane  be  removed  lower  ;  And  thus  continue  obferving,  as  often  as  may 
be  convenient  till  the  Sun  be  at  the  higheft,  which  is  the  Meridian  Alti¬ 
tude  :  When  the  Sun  begins  to  fall,  the  Sky  will  appear  inftead  of  the 
Horizon,  and  then  it’s  Time  to  give  over  obferving  for  that  Day  :  Ha¬ 
ving  thus  done,  add  the  Degrees  upon  the  Sixty  Arch  to  the  Degiees  and 
Minutes  upon  the  Thirty  Arch,  and  the  Sum  is  the  Complement  of  the 
Meridian  Altitude  j  the  Ufe  of  tvhich  for  finding  the  Latitude,  is  Diffidently 
Shewed  in  the  preceding  Rules. 


The  Dtfcription  and  Ufe  of  the  Crofs-ftaff,  or  Foreflaff. 
Inftrument  confifts  of  a  Staff  and  four  Croffes,  the  firft  and  fhorteft 


is  called  the  Ten  Crofs,  and  belongs  to  that  Side  of  the  Staff  which 
is  Numbred  from  about  3  Degrees  to  10  Degrees  ;  Sometimes  the  Thirty 
Crofs,  and  the  reft  of  the  Croffes  are  fo  made,  as  that  the  Breadth  of  any 
©f  them  may  ferve  inftead  of  this  Ten-Crofs, 

The  fecond  Crofs  is  called  the  Thirty-Crofs,  and  belongs  to  that  Side  of 
the  Staff  which  is  numbred  from  about  10  Degrees  to  30. 

The  Third  Crofs  is  called  the  Sixty-Crofs,  and  belongs  to  that  Side  of  the 
Staff  which  is  numbred  from  about  20  to  60  Degrees. 

The  Fourth  and  laft  Crofs  is  called  the  Ninety-Crofs,  and  belongs  to  that 
Side  of  the  Staff,  which  is  numbred  from  about  30  to  90  Degrees. 

This  Staff  is  likewife  numbred  with  the  Complement  to  90  Degrees,  (viz.) 
at  90  ftands  80,  at  20  ftands  70,  at  30  ftands  60  ;  and  fo  of  the  reft. 

The  Ufe  of  this  Inftrument  is  to  take  the  Meridian  Altitude  of  the  Sun  or 
Star,  which  is  performed  as  followeth.  Firft, 
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Firft,  Cenfider  how  great  the  Sun's  Meridian  Altitude  will  be  that 
Day  ;  and  accordingly  ufe  the  Crofs  moft  fuitable  (viz.)  if  the  Meridian 
Altitude  be  judged  to  be  under  10  deg.  ufe  the  Ten  Crofs;  if  between 
10  and  30,  the  Thirty  Crofs ;  if  between  30  and  60,  the  Sixty  Crofs  : 
if  between  60  and  90,  the  Ninety  Crofs,  which  is  feldoni  ufed. 

Having  put  on  the  Crofs,  place  the  flat  or  fquare  end  of  the  Staff  at  A,  to  the 
outfide  of  the.  Eye,  as  near  may  be,  without  hindering  theSight;  thus  the 
Face  being  towards  the  Sun  or  Star,  hold  the  Crofs  upright  ;  then  look  at 
the  upper  End  of  the  Croft,  at  C,  for  the  Sun  or  Star,  and  at  the  lower 
End  at  B  for  the  Horizon,  and  if  the  Sea  appear  inhead  of  the  Horizon, 
remove  the  Crofs  a  little  farther  from  the  Eye  ;  but  if  the  Sky  appear  in- 
Bead  of  the  Horizon,  remove  the  Crofs  a  little  nearer  to  the  Eye,  until 
the  Sun  or  Star  appear  at  the  upper  End,  and  the  Horizon  at  the  lower 
End  ;  which  when  they  do,  then  upon  the  Side  of  the  Staff  belonging  to 
the  Crofs  then  in  Ufe,  will  De  found  the  deg.  and  min.  of  Altitude  of 
the  Sun  or  Star.  But  the  greateff  Altitude  being  that  which  is  required, 
Obfervation  muft  be  continued  as  frequently  as  Judgment  fhall  diredt,  un¬ 
til  the  Sun  or  Star  be  at  the  higheft  ;  and  as  the  Sun  or  Star  rifes,  the  Sky 
will  appear  inftead  of  the  Horizon  ;  but  when  the  Sun  or  Star  is  paft  the 
Meridian,  and  begins  to  fall,  the  Sea  will  appear  inftead  of  the  Hori- 
zon,  and  then  is  the  Obfervation  finifhed  ;  and  upon  the  fide  of  the  Staff 
proper  to  the  Crofs  ufed,  are  found  the  degrees  and  minutes  of  the  Sun’s 
Meridian  Altitude  ;  which  fubtradled  from  90  deg.  gives  the  Complement 
of  the  Altitude  *  or  it  may  be  taken  off  the  Staff  at  once  (the  Staff 
being  numbered  with  the  Complement  as  is  {hewed  before)  with  which 
to  proceed  in  finding  the  Latitude  of  the  Place,  obferve  the  Rules  and  Di® 
redfions  foregoing. 

The  Defcription  and  Ufe  of  the  Nodturnah 

1 T  confifis  of  three  Parts,  the  firft  and  unmoveable  Part,  on  which  is 

the  Handle,  by  which  to  hold  it  in  Time  of  Obfervation  ;  upon  the 
forefide  of  which,  in  the  outermoft  Circle  are  the  Days  of  the  Month,  and 
upon  the  innermoft  are  fet  oft7  the  24  Hours,  and  upon  the  Back-fide  are 
the  32  Points  of  the  Compafs. 

There  are  two  forts  of  Nocturnals^  the  one  made  for  the  Great  Bear\  the 
other  for  the  Little  Bear.  Thofe  that  are  made  for  the  Great  Bear  have 
February  at  the  Top,  but  thofe  that  are  made  for  the  Little  Bear  have  Aprils 
but  now  they  are  commonly  made  for  both  Bears ,  having  two  Indices. 

The  fecond,  or  middle  Part  contains  two  Circles,  and  the  aforefaid 
Indices,  one  marked  Gr,  for  the  Great  Bear ,  and  the  other  marked  L,  for 
the  Little  Bear .  The  outermoft  Circle  is  divided  into  29  Days  and  an 
half,  the  Moon’s  Age  ;  the  innermoft  into  24  Hours,  the  Index  be¬ 
longing  to  the  Bear ,  you  intend  to  obferve  by,  is  to  be  .  fet  to  the  Day 
of  the  Month  at  pleafure. 

The  third  and  upper  Part  is  a  long  Index  ;  the  Edge  of  which  (re- 
fpe&ing  the  Center;  muft  be  turned  to  the  Guards  or  Pointers,  in  Time 
of  Obfervation*  I  Note , 
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Note,  That  by  the  Alteration  of  the  Stile,  the  prefent  Nodlurnals  are 
rendei’d  Erroneous,  in  fach  Examples  as  refer  to  the  Days  of  the  Month  ; 
but  thefe  Errors  are  eafily  adjuffed,  by  reckoning  and  fixing  the  Index  of 
the  Iiiftruirrent  Eleven  Days  backward  from  the  Day  of  Obfervation  j  in 
like  manner  as  is  directed,  and  done  in  the  Example  following. 

To  find  the  Hour  of  the  Night,  and  upon  "what  Point  of  the  Compafs 
the  Guards  are. 

To  do  this,  Firft,  fet  the  Index  of  the  middle  Part  to  the  Day  of  the 
Month,  then  hold  the  Inftrument  upright,  which  may  be  difcerned  by  the 
Tip  on  the  Top  of  the  Nocturnal,  then  look  through  the  Hole  in  the  Mid- 

the  Figure  of  the  NOCTURNAL. 
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die  of  the  NoSlurnal,  for  the  North  Star;  which  having  found,  turn  the 
Edo-e  of  the  loop  Index  to  the  Guards  or  Pointers,  according  as  you  ob- 
ferve  by  the  Little  or  Great  Bear ^  then  (hall  the  Edge  of  the  Index  (upon 
the  innermoft  Circle  of  the  middle  Part)  give  the  Hour  of  the  Nighu 
Alfo  in  No  LI  nr  rials  made  for  both  Bears,  you  have  on  the  back-iide  two 
Circles  mark’d  at  the  Bottom,  the  outermoft  with  L,  and  the  innermoft 
with  G  ;  and  numbred  round  with  Degrees  and  Minutes,  for  finding  how 
much  the  Pole  Star  is  above  or  below  the  true  Pole;  to  find  which,  having 
fitted  the  NoRurnal  as  before  dire&ed  ;  obferve  what  Figures  on  the  Back- 
fide  fall  under  the  Edge  of  the  long  Index,  in  the  Circle  belonging  to  the 
Bear  by  which  you  obferve,  and  that  is  the  deg.  and  min.  that  the  Star  is 
above  or  under  the  Pole,  as  is  diftinguifh’d  by  the  Words  Abo .  and  Und. 

Ex ,  To  obferve  by  the  Gr.  Bear ,  July  6.  New-Stile ,  which  anfwers  to  June 
2  ah  Old-Stile ,  reckoning  Eleven  Days  backwards,  I  fet  the  Index  marked 
G  to  June  25,  and  looking  through  the  Hole  to  the  Pole,  I  turn  the  long 
Index  till  it  lie  juft  over  the  two  Pointers,  as  you  fee  in  the  Figure  of  the 
NoffurnaL,  and  find  on  the  innermoft  Circle  of  the  middle  Part  of  the 
NoRurnal  that  it  is  Two  o’Clock  in  the  Morning  ;  and  on  the  Back-fide 
in  the  Circle  marked  G,  I  find  the  Pole  Star  is  2  deg.  26  min  above  the  Pole, 
on  the  6th  of  July ,  New-Stile ,  or  according  to  the  prefent  Eftablilh  d 
Account  :  But  the  Bearings  known,  the  Elevation  or  Deprcffion  of  the 
North  Star,  above  or  below  the  Pole,  is  found  by  the  following  Tablee 
To  find  the  Moon  s  Southings  and  Time  cf  jull  Sea  by  the  Nocturnal. 

TO  do  this,  it  is  but  looking  upon  the  middle  Piece  of  the  N^Rurnal^ 
and  in  the  outermoft  Circle  find  the  Moon’s  Age  ;  and  oppofite  to  it 
in  the  innermoft  Circle  of  the  fame  Piece  ftands  the  Southing.  . 

Ex  Suppofe  the  Moon  25  Days  old,  and  the  Time  of  her  Southing  req« 
Look  for  25  the  Moon’s  Age  in  the  outermoft  Circle,  oppofite  to  which 
In  the  innermoft  Circle  ftands  8,  which  is  the  Moon’s  Southing  at  25 

Days  old  required. 

Note,  That  always  between  the  Change  and  the  Full,  the  Moon  comes 
to  South  in  the  Afternoon,  but  after  the  Full  in  the  Morning. 

Thus  having  found  the  Moon’s  Southing,  add  thereto  the  T une  of  Flow¬ 
in'*  upon  the  Full  and  Change  Days  at  any  Place,  and  that  gives  the  Time 
ofFull  Sea  when  required.  But  this  has  been  fufficiently  (hewed  m  ano¬ 
ther  Fiace,  and  therefore  needs  no  Example.  .  _  > 

The  TJfe  of  the  following  Table  of  the  Declination  of  the  North  Star.  ^ 

THE  Ufe  of  the  Table  is  this  :  Having  taken  the  Alt.  of  the  Pole  Star, 
then  obferve  with  the  NoRurnal  upon  what  Point  of  the  Compafs 
the  Guards  are  ;  oppofite  to  which  in  this  Table  {lands  the  Declination  (fo 
called)  which  if  the  Star  be  below  the  Pole,  is  to  be  added  to  the  Altitude, 
but  if  the  Star  be  above  the  Pole,  to  be  fubtraaed  therefrom,  to  find  the 

Latitude  of  the  Place.  _  ,  ,  .  ,  .  -  . 

But  the  more  exaa  Way  to  find  the  Latitude,  is  by  thofe  other  Direction  s 

for  the  Stars,  before  given.  \z  A 
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A  Table  of  the  Declination  of  the  North  Star,  on  every  Point  of  the 
Compafs  the  Guards  bear ,  and  for  both  Sorts  of  Nocturnals.  * 
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A  Table  of  the  Latitude  and  Longitude  of  the  principal  Harbours, 
Headlands,  and  Hands  in  tire  World ;  Correfted  by  the  lateft 
and  belt  Obfervations  \  the  Longitude  reckoned  from  the  Meridian 

of  LONDON. 

Note,  When  the  Latitude  and  Longitude  of  an  JJland  is  given ,  the 
middle  of  the  IJland  is  meant ,  except  fome  particular  Part  of  it  is 

exprefjed . 


Places  Names, 

The  Coaft  of  Eng¬ 
land. 


Latitude 
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D.  M. 
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Places  Names, 
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The  Coaft  of  Scotland. 


Glafcow  - — 

N.  Part  of  Sky  Ifle 


55 

57 


52  N 

45  N 


04 

05 


05W 

45W 


Dublin  — 
Wexford  - 
Waterford 
Cork 


Cape  Cleai 
Limrick  - 
Galway 


Sline  Head  « 
Londonderry 
Bellfaft 


53 

1 2 

06 

56 

52 

5 2 

1  3 

09 

Z 

O 

07 

OS 

27 

40 

rt 

5  1 

49 

r-t 

zr 

09 

30 

p-H 

51 

1 7 

I  I 

10 

0 

52 

23 

n 

°9 

35 

£3 

DfQ 

53 

°7 

O 

09 

4o 

*n~ 

c 

53 

20 

Cu 

1 1 

1  5 

cx.  . 
0 

55 

54 

00 

07 

5o 

39 

06 

3o 

The  Coaft  of  Holland  and  Flanders. 
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Places  Names. 
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The  Coaft  on  the  Main  Continent 
within  the  Straits. 


Places  Names. 


Cape  Paul 
Cape  ^t.  Martin  — 
Barcelona 
Marfeilles 
Toulon  - 
Genoa  — 

Leghorn  • 

Rome  — 

Naples 


Cape  Spartavento  — 
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71 


Places  Names. 

Iflands  within  the 

Straits. 


iAlboran  — 
rormentura 
lYvica  ■  —  - 


[Majorca  — — 
[Minorca  City 
[PortMahonMinorca 
iGallitta 


[Sardinia  South  End 
[Corftca  North  End 

[Gorgona  — — - 

[Captia  - - 

|Lilboas  or  Elba  — 
[Medina  — 

[Maritimo  — 

[Cape  Paflaro 

[Malta  - - - 

ICorfb 
^hephalonia 
IZante 


Latitude 

North. 


D.  M. 


Longit 
E.  or  W. 

D.  M. 


Places  Names. 


[Modon  or  Morea 

Lemnos  - - 

jScio  — -  - — — 
Lida 


C.  St.  John  Weft  1 
end  of  Candy  j 
Cape  Solomon,  E,4 
end  of  Candy  j 
Rhodes  City  • — — — 
[Weft  end  of  Cyprus 
[Eaft-end  of  Cyprus 


35 
38 

38 
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39 
39 
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38 
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32 

37 

1 2 
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Cape  de  Verde 
River  Gambia 
Sierraleona  - 
Mezfurado  — 
Cape  Palmas  - 
Jaque  Jaque  — 
Aflene 


Cape  3  Points  ~ 

River  Volta  — 
River  Formola- 
Gape  Formola  - 
New  Calabar  - 
Old  Calabar  ~ 

River  Camerones  — 
River  de  Angra 

C.  Lopas - - 

River  Congo — 
Angola  - — — 

Cape  Negro  — 


Latitude 


gecos  — — — — - 

C.  Bona  Efperance 


N. 

or  S. 

D. 

M. 

!  4 

43 

43 

©3 

08 

3<3 

06 

05 

04 

13  z 

04 

1 6  0 

04 

*5  3- 

04 

28  p 

ja 

05 

55  «• 

07 

°°  s. 

°4 

1 5  p 

°4 

42 

04 

10 

03 

25 

00 

50 

00 

05 

08 

1 6 

55  g5 
4C  S 
57  £ 

08  P 

24 

to 

c 

29 

00  Cu 
O 
07  • 

34 

Longit' 
E.  or  W 


t-D.  M 


5  7 

l5 
1 2 

1  o 
06 
09 

°7 

01 


o 


20 
3 

57 

02  ti 
o 

1 7  p. 
'  o 

5° 


03 

°7 

06 

08 

°9 

10 

10 

°9 
1 5 

*5 
1 2 

H 

1 5 

iq 


20 
40 

33  w 
45  SP 
1  c  ^ 

01  r 

3 

C  CQQ 

9  •>*  M 
_  „  r-fr 

25  c 
56^ 

3® 

43 

56 

35 


Weftern  Iflands. 


l.orvo 
Flores 
Fyal  — 

Pico 


The  Coaft  of  Barbary  and  Guinea. 


JCape  Spartel 
[Sal  lee 


[Cape  Cantin  — 
[Cape  de  Geer  ■ 
[Cape  Bajadore 
[Cape  Olerado 
[Cape  Blanco  — 
Henegall  - — 


35 

33 

3* 

30 

26 

23 

20 

*5 


5° 
5 1 

% 

0 

36 

rt 

3- 

27 

Oz 

r 

;-r*t 

41 

rt- 

c 

32 

Cl. 

O 

28 

05 

06 

09 

10 

*5 

*5 

5  7 
1 6 


49  <- 
25? 

IO» 

06  r 

3'to 

s°a 

35  g- 


St.  George  - 
Tercera  — 
St.  Michael 
St.  Maries  - 


39 

39 

58 

38 

38 

38 

38 

36 


54Z 

32? 

53£ 

40  ? 
52» 

57  g* 

06  §L 

a 

59 


30 

30 

28 

27 

26 

25 

23 

23 


55  < 
54? 

ic  » 
20^ 
°3cro 

34  H 
3^  ‘ 
38* 


p. 

o 


The  Canary  Iflands. 


Ferro  — — — 
Palma  - — ~ — ■ — 
Gomero  — —  - — — 

TenerifF- - -  — < — - 

Madeira  Weft  end 
Porto  Sandfco  — — 
Canaria  —  — — 
Forte ventura  SW. 
Lancerota  - 


27 

28 

28 

28 

32 

33 

27 

28 

29 


54 

4°  Sz! 
06  o 

23  p- 

44  r 

i  2  cr. 

S2  I, 

05  P 
02 


1 7 
l7 
1 7 

16 

17 

15 
*5 
‘3 
i  2 


45 

36^ 

B> 

26  O 
r  '  o« 
10  s 

36  P 

45  I 
Cape! 
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A  Table  of  Latitude  and  Longitude . 


Pine®*  Names. 

Cape  de  Verde 
Iflands. 


St.  Antonio— 
St.  Vincent 
St  Lucia  — 
St.  Nicholas- 
Brava’s  — - 
Fuego— — 
St  Jago  — - 
Ifte  of  May  • 
Ifle  of  Sal  — 
BonaviSL  — 


Latitude 

Longit, 

N.  or  S. 

E. 

or  W 

D. 

M. 

D. 

M. 

17 

25 

02 

>7 

04  g 

24 

39< 

*'7 

03  0 

24 

4°  < 

16 

-1 

5°  3- 

23 

S8&> 

14 

28  p 

24 

c  2  r 
0 

14 

5°  S 

23 

41 

•  CfQ 

15 

08  g- 

22 

56- 

15 

M 

22 

02  cL 

1 6 

5°  * 

22 

08 

16 

°5 

22 

07 

Places  Names. 


Southern  Iflands. 

Bt.  Matthew’s  -  — 

Alcenfion  - - — 

St.  Helena  ■  — ■ 

iFernawde  Poo - 

Princeps  - 

St.  Thomas  — — ■■■■■■■ 
Annabona  »—  ■ 

ci  30  S 
07  40  5 

16  00  s 
02  40  N 
01  40  N 

00  CO 

02  1 0  S 

c6  c  1 W 
14  2  5  W 
06  1 4  W 

10  30  E 

09  15  E 

08  20  E 

07  27  E 

Diu  Point  * - 

Vifagapatam- — 
Cape  Palmiras  - 
Ballaiore  Road- 
Bengal - 


Cape  Negrais 
Malacca- 


Latitude 

N.or  S. 


D.  M. 


Siam  Entrance - 

Cambodia  Entrance 

Cochin  — —  ■  - - 

Macao  — -  — - 

Canton  — - 

Amoy  or  Quemoy 

Laimpo - .  —  .-«*■ 

Nanquin  —  ■  — 


1 6 

*7 

20 

21 

22 

26 

02 

*4 

10 

14 

22 

23 

24 
29 
33 


08 

43 

4* 

16 

17Z 

23  ® 

12  =r 
18^ 
28  ~- 
c5&. 

13 
*4 
35 
59 
45 


Longit. 

Eaff 


D.  M. 


81  32 

83  57 

87  52 

87  4  8 

92  21 

93 

102 

1  co 

io5 


00 

10 

55 

OCtTQ 


107  56£ 

>  1 3  5 1  S' 

113  06 ' 

1 1 6  50 
120  35 
1 20  01 


Iflands  in  the  Eaft -Indies. 


The  Coaft  on  the  Main  Continent 
in  the  EafLIndies. 


Cape  Lagullas 
Cape  Bon  Efperance 
CapeCorientes 
Molambique 


River  de  Fuegos  — 
Cape  BafTos 


Cape  Guardefoy  — 

Cape  Rafulgat - 

Cape  Mucaor  Mufcat 
Bufero 
Surat  — 

Goa  — 

Callecut 
Cochin  - 


Cape  Comerine 
Fort  St.  George- 


34 

54 

S 

21 

20 

34 

°7 

s 

19 

35 

23 

40 

s 

36 

1 7 

15 

04 

s 

4» 

10 

00 

4i 

s 

4i 

*5 

°4 

06 

47 

38 

H 

B3 

1 1 

44 

5i 

20 

22 

23 

41 

32 

2$ 

c 

►"! 

59 

59 

45  0 
45cg 

29 

45 

rt 

er 

49 

20 

r-t- 

c 

21 

10 

r 

72 

25 

a. 

0 

15 

3i 

w 

r-t 

M  • 

73 

5° 

1 1 

°9 

1 6 

54 

r-t 

c 

0- 

n 

• 

75 

75 

30 

55 

07 

50 

77 

25 

13 

1 1 

80 

32 

Madagafcar  S.'end 
St  Laurence  $  Nend 
Mayetta  — ■ 

Mohilla  — - 

Comero  - - - - 

1  Juan  de  Nova  — — 
Mauritius  — —  ■ — - 


Diego  Royes*— 
Rom  eras  de  Caftela- 
Amfierdam  [mas 

St.  Brandon  - - 

Diego  Gratiola— 

Quabella  — — - 

Baflas  de  Chagos  — 
Yasde  Diego  Reys 

Mald!via 

Malique - -  — 

Sacatra  —■  ...  .■  — 
Abdeleur — « 


C.  Gallode  Zeylone 


25 

47 

4b 

10 

1 2 

10 

5* 

°5 

13 

10 

45 

38 

<  2 

c5« 

44 

23 

1 1 

40  0 

43 

50 

°9 

3°£ 

52 

40 

20 

10  j-i 

52 

55 

19 

co 

9  1-0  • 

61 

3°m 

28 

38 

.  r  r-f 

4^  e 

D- 

40  0 

67 

72 

17  W 

1 1 

45  m 

1 6 

38 

64 

30  g 

08 

40 

68 

25^. 

0  0 

53 

55 

52 

68 

/  r-t 

36  £ 

J  ex 

45 

00 

20 

72 

00 

o7 

14Z 

73 

04 

00 

25  f-i 

76 

22 

09 

oc  S 

72 

58 

1 2 

1 2 

21  c 
04  o' 

54 

53 

°5 

°4 

06 

OS 

81 

J5 

Yas 


Eafc  L01 


A  ‘Table  of  Latitude  and  Longitude. 
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Places  Names. 


Yas  de  Amber 

Andaman  - - 

Nicobar 


Sumatra  NW.  End 
Verkin’s  Ifland- — 
Naflau  Ifland—— 
Bencola 


Latitude 

N.  or  S 


D.  M 


oo 

1 1 

°7 

°5 

02 


Sumatra  SE.  End  — 
Engatio  orT  rompeus 

Selam  — - — * 

Princes  Ifland  — — 

Bantam  in  Java - 

Batavia 


Java  Eaft  End  - - 

Straits  of  Sandy  — 
Banca  South  End  • — 
Borneo  South  Point 
Banda Ifles 


C  South  ead 
CelebeslN.end-- 
Mindano  Weft  point 
Borneo  North  Point 

y  .  5  sw,  poi 

Luconia  j  NE  ^ 
Aman  }  NR  p£;nt 

Formofa  |  ^/pTnc 

Pifcadore  Ifles  - 

Ifland  Chufan  — — 
S.E.  point 
S.  W.  point 


Japan  | 


02 

03 

°5 

05 

08 

06 

06 

06 

08 

06 

°3 

03 

°4 

05 


01 

06 

07 

1 2 

18 

19 

*9 

22 

25 

23 
30 
35 
35 


00  Z 

i°r< 

I  ! 


P 


22  2 

O- 

22  n 


54 

55 

22 

co 

3  cn 

20  o 
3og- 
u  r 
i6£ 
32B 

r> . 

02  r& 

® 

20 

54 

55 

1  o 


40 

40 

4° 

30  £ 
J  o 

”§- 

55  oT 
00  5- 
30  = 
30  ft 

38 

3° 

00 


Longit. 
E.  or  W 


D  M. 


52 

73 

93 

94 
94 

99 

°4 

05 

01 

02 

04 

05 

06 

1 3 

05 

06 

13 

27 

*9 

21 

*9 

‘3 

20 

20 

07 

09 

*9 

20 

1 8 

20 

40 

28 


30 

32 

40 

50 

°7 

»5 

00 

10 

43 
1 3 
02 

5f  til 
46£ 
3°r 

460 

45^. 

37 g. 
17  ft 

07 

20 

15 

05 

IO 

05 

OO 

56 

45 

35 

35 

3° 

30 


Places  Names 4 


Bay  Bonaventuro 
Ifland  Gallopega 
Cape  del  Ajuga  — 

Lima  - - -  - - 

Arica  -  —  — 

La  Serena 


La 

ticude 

!  Longit 

N 

or  S. 

Weft 

D. 

M. 

D. 

M- 

03 

24  N 

78 

06 

00 

00 

90 

10 

I.  Juan  Fernandes- 

Baldivia  - - — 

Port  Steven - - 

Cape  Victory  - — — 
Cape  Horn  - - 


06 

1  2 
18 

29 

33 

39 

46 

52 

56 


30 

1  5  co 

29  | 

00  B* 
3  ,s  cr. 

rr 

CO  c 
3  o- 

OO  O 

55 


»4 

77 

73 

76 

83 

81 

82 

83 
79 


50 

30^ 

leg, 

2-2  £-4 

18  2 

1  oaL 
36  H 

ioP 

55 


The  Coaftof  Brazile  in  South  America 
from  Cape  Horn  to  Cape  Roque.  , 


The  Coaft  of  America  in  the  South  Sea, 
from  California  to  Cape  Horn. 

Cape  St.Sebaftian— 
CapeSLucasorLucar 

Cape  Corientes  - - 

;  Aquapulco  -  ' 

Aqnatulco  - - 

Guatimala  - - 

Panama  — — - 

42  45  Z 

23  20  0 

18  50 

<7  o;r 

15  2/=. 

•4  25  g. 

08  50  ° 

1  2  7  55  ^ 
III  46  n> 

1 10  30  C* 
104  180 
102  oscro 

J  t**  0 

101  00B 
81  52  8“ 

Magellan  E.  entran. 

River  Julian—* - 

Cape  Blanco  near  ) 
R.  Camarones  ) 
Buenos  AiresR,  Plata 

River  Grand  - 

St,  Catherine’s  - - 

Cape  Frio 


Spirito  Sandto 
P.  Segura 


Bay  Todos  Sandtos 
R,  St.  Francilco  • — 
Olinda  or  \ 

Pernambuco  £ 
Cape  St.  Auguftine 

Cape  Roque  - — 

Triftian  D’Acunha 
Trinidada - — 


52 

00 

75 

05 

48 

40 

74 

34 

46 

50 

72 

°7 

34 

35 

57 

54 

3 1 

55 

52 

00^ 

27 

5° 

k/u 

c 

c 

49 

00  & 

23 

00 

r-r 

sr 

42 

20  r 

*9 

59 

r« 

42 

log 

16 

1  2 

3  1 
46 

w 

r-r 

<■«*  4 

rf 

a 

4° 

41 

1  rCfQ 

35  £• 
00  g 

p- 

10 

5° 

Cu 

a> 

• 

37 

50  ft 

°7 

48 

35 

30 

08 

35 

35 

20 

05 

CO 

35 

47 

37 

°5 

i3 

5° 

20 

30 

3° 

00 

The  Coaft  of  the  Main  Continent  in 
the  Weft-Indies. 


R.  Amazones  Entr. 

North  Cape- - - 

Suranam  - - — - 

Oronoque  - — — 

C.  Conquibaca  ■ — — 

Carthagena  - - 

Scot’s  Settlement  — 
Nicaragua  Entrance 
Cape  Catocha  - - 


00 

CO 

39 

56 

02 

06 

05  2; 

25  71 

49 

56 

56^ 

s°y 

oS 

15  ^ 

59 

25  p 

1  2 

40  r 

70 

4J  § 

10 

282:. 

75 

2IC(S. 

08 

3°§. 

78 

4S& 

1 1 

2  5? 

84 

I  5  n> 

Zi 

IO 

86 

IO 

K 


Cam 


74 


A  'Table  oj  Latitude  and  Longitude. 


Pisces  Names 


Campech3  — 
|La  Vera  Cruz 
{Mexico  —  —  - 


Tcondido  — 
^ape  Florida 


Latitude 

North 

D. 

M. 

1 9 

3C'N 

l9 

12N 

20 

co  N 

30 

20N 

V 

24 

57N 

Longic. 

Well. 


D.  M. 


92 

97 

103 

89 

80 


ic  W 
48W 
35W 
3cW 
3c  W 


The  Caribbee  Iflands. 


Trinidada  — — 

Tobago  W.  End 
Granado—  -  ■  -  ■ 

Barbadoes  - — 

St  Vincent  - - 

St.'  Lucia  - - 

Martinico  — . - 

Dcminico  - — 

Marigallante  - 

Guardalupa  — — 

Monlerat - 

Antegua— — - 

Nevis' 


Sr.  Chriftopher’s  — - 

Barbuda - — 

St.  Bartholomew  — 
St.  Martin’s 
Anguilla  - 
Virgin’s 


St.  Cruize 
Bieque 


3orto  Rico  St  John's 
St.  Domingo Hifpan. 
P.  Royal  Jamaica  — 
Eaft  End  of  Cuba  — 
Havanna — -■ 

Bay  Hondy 


Cape  St.  Antonio  — 


I 


o 

1 

1 

2 

3 

3 

4 

5 

5 

6 

6 

7 

7 

7 

7 

7 

8 

8 

8 

7 

8 

8 

8 

7 

20 
22 
22 

21 


>5 

60 

1  7 

1 0 

59 

10 

57 

to 

20 

58 

;8 

5° 

1  2 

60 

1  2 

55 

60 

°4 

43 

60 

54 

Z  2 

60 

30 

58 

60 

20 

1  0 

6l 

*5 

45  55 

62 

1 5  ^ 

°5  ® 

6l 

45  » 

05  3* 

62 

32  f-i 

>7  r- 

62 

4°  § 

s6|. 

60 

4°c§1 

52  5 

62 

06  = 

06 

62 

,oF 

17 

62 

1 3 

30 

63 

25 

52 

63 

30 

00 

63 

1 5 

30 

65 

37 

2S 

69 

30 

40 

76 

32 

J5 

73 

55 

40 

82 

55 

45 

83 

40 

45 

85 

32 

Bahama  Iflands. 


Bermudas  - - 

iSl.  Point  — 

I  Bahama  Bank 


32  25  N 

27  50  N 


Places  Names. 

Bahama  Ifland  - - 

Abaco  S.  Point  — — 

Harbour Ifland - 

Androfs  N.  Point  — 

Eleuthera  S.  point 

Watling’s  Ifland  — — 

T?  nm  If 

JAUlIl  AVCV  ' 

i^AUIUu  1  "  ‘  m  * 

Crooked  Ifle  N.  9 
point - 5 

Atwood  Keys  ■ 

French  Keys— 

iivLUlCo  ■  ■■ 

Hyneago  W.End  — 
Caicos  Bank  —  7 
N.  point  ■  £ 

Turk’s  Ifland- - 

Abrolho  N.  point — 

Latitude 

North 


Longit. 

Weft 


D. 

M. 

D 

26 

50 

79 

26 

00 

73 

25 

37 

76 

2S 

10 

/8 

25 

CO 

77 

24 

40 

75 

24 

25 

75 

24 

03  Z 

74 

23 

45  p 

74 

23 

22  2 

ST 

75 

22 

s6r 

rt 

74 

22 

*7  2 

74 

2  I 

58  ^ 

74 

23 

IO 

73 

22 

40 

73 

22 

35 

72 

21 

>7 

73 

20 

52 

73 

20 

5° 

71 

21 

35 

70 

21 

35 

69 

20 

1 0 

68 

D*  M. 


36 

46 

47 
SO 
20 
56 
09 

35 
5°^ 
55  % 

csi 

45  = 

35 

40 

46 

55 

46 

>5 

08 

06 

*5 


The  Coaft  of  Carolina,  Virginia,  Mary¬ 
land,  Penfyl vania,  New- England,  and 
New-foundland. 


78 


40W 

35W 


Charles  Town  — 
upon  Afhly  River 
CapeHatteras  — — 
Cape  Henry  — 
Cape  Charles  — 
Cape  Hinlopen  — 
Long  Ifland  ■— 
New  York-— — - 


32 

No 

35 

>53 

37 

00  =* 

37 

16F 

to 

38 

5°£- 

40 

5o 

40 

S8n 

78  46 


74 

75 
74 
74 

72 

73 


20  Si 
*4fi 
162 

56*9- 

4Sg- 

&0 
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Places  Names, 


3ape  Cod  ■  ■■■■■■  »■ 
Boflon  Entrance  • — 

Cape  Sable - — 

[fland  Sable -  - 

Cape  Britain - - 

Quebeck* 


Bay  of  Breft  — 
Bell  Ifland  — — 


Latitude  1  Long  it. 
North 


bpe  St*  John  — 
Cape  Bonavifta— - — 
Trinity  Bay  Entr. 
Conception  Bay  En. 
St.  John’s  Harbour 

Bay  of  Bulls  . . . 

Cape  Race  - - —» 

Cape  St.  Mary  - - 

Placentia  Bay - - 

Cape  Roy  — 


Well 


D. 

M. 

D 

M. 

42 

1 2 

68 

55 

+2 

30 

69 

23 

43 

50 

>64 

5* 

44 

to 

59 

or 

46 

00 

5« 

30- 

46 

55  ^ 

69 

48 

52 

io£ 

>56 

5/Sf 

S2 

°7  g. 

55 

35  & 

5a 

*5r 

T2 

48  {-1 

49 

nr» 

5  2 

12  § 

48 

52£“ 

52 

2C^3. 

48 

2°  flu 
0 

[52 

ofg 

p. 

48 

00  * 

5* 

39  0 

47 

5° 

51 

29  4 

46 

40 

5 1 

5 2 

47 

10 

53 

23 

47 

45 

53 

58 

48 

00 

57 

40 

Places  Names, 


Latitude 

North 

D.  M 


Longif. 
E.  or  W. 


D.  M 


The  Coaft  of  Iceland,  Greenland,  Nova 
Zembfa,  and  the  Northern  Hies. 


Sound  Royal  — — 
BargarerV  Point  — 
Whales  Back  — — — » 
Merchants  Foreland 
Hall  i  ford  - — — - — 
Fair  Foreland— — 
Grinds  I  Hand'  — — 
Weftmaftia  Idea  — 
Ides  of  Fero 


66 


Beerenberg,  or  1 
John  Main’slflei  ,y  * 
Point  Lookout — -  • 
Horn  Sound  - 


The  Coaft  of  HudlbnVBay  and  the 
Straits, 


Buttons  Ifles 
Cape  Charles  — - 
Cape  Walfingham- 
Mansfield  Ifle  — 
Cape  Jones 
Rupert's  River  — 
Albany  Fort  — 
The  Cubb's 


C.  Henrietta  Maria 
Port  Nellbn 


CapeChurchil  *■ 
C.  Southampton 
Shark  Point 


Nottingham  Ifle  — 
Q.  Ann's  Foreland  - 
Hefolution  Ifle]-— ■- 
Cape  Farewell - - 


60 
6z 
6z 

61 

54 

51 

5Z 

54 

55 
57 
59 

6i 

64 

63 

63 

61 

59 


25 

10 

35 

42 

55 

3°  */ 

26 £ 

i-t 

10  e. 

°7  r 
10S 

OO  c 

p . 

55  9 
50 

30 

** 

48 

5° 

45 


66 

75 

>7 

80 

78 

79 

84 

82 

84 

93 

95 

86 

82 

79 

74 

65 

46 


27 

35 

55 

30 

58 

26^ 

5°gi 
40  r 

3°  g 
5  8*3. 

20  B 
48  9 
55 
53 

45 

04 

45 


Fair  Foreland  — — 
Hacluit’s  Headland 
Helie'sSound  — 
Lee's  Foreland  — — 
Whale's  Head—— 
Hope  Ifland 


P:5 

6? 

'64 

66 

67 

&  3 
6  2 


Cherry  or  Bear  Ifle 
Admiralty  Ifland  — 
Fretum  Borough  — 
Cape  Candenole  — 
Catnole - — - 


Archangel - 

Crols  Ifland  — — — « 
Sweetnofe  —  ■ 

Kilduyn  — - - 

North  Cape  — 

Snrroy  Ifle  - . 

Tromfound  - «— 

Loeforc  SW,  Point 
Droriten 
Stadland 


North -bergen  - — 
Naze  of  Norway  *— 

K  2 


76 

76 

79 

79 

78 

78 

77 
76 

74 

.75 

.70 

69 

65 
64 

66 
68 

69 

7 1 
7 1 

70 
68 
63 
62 
60 

57 


2-2 

20 

27 

25 

30 

ter 

•5 

30 

06 

45 

25 

45 

20 

55y 

5S  o' 
OS  2 
18^ 
18  t“* 

3  o  £■* » 

J  r-t 
p  r  G 

P- 

00  1* 

05 

43 
3° 

3  1 

10 

30 
23 
05 

25 

15 

4® 
io 

1  o 

45 


.24 
*f  6 
'2*0 

1  7 

ll4 

>2 

22 

05 


°4 

1  5 

5  3 

I  o 

I I 
2 1 

23 

2 1 

23 

18 

59 

61 

4Z 

3  3 

40 

36 

34 

3i 

23 
1 6 

'5 

°9 

to 

°4 

°5 

°7 


43 
3-5 

©  5  Sr 
43  t* 
A7% 
3^:S* 

54/ 
eb 


36 

36 

52 

00 

50 

25 

30  W 

45  & 

08  r 

CO  o 

^  C3 
2CCIQ 

♦ 

3^l 

*4  p 

30 

33 

45 

20 

02 

40 

30 

30 

1 5 
38 
40 

24 

6ea 


76 


A  Table  of  Latitude  and  Longitude. 


Places  Names. 


Sea-Coaft  in  the 
Sound,  &  Baltic  Sea. 


Maerden,  or  Mardel 
Larwic  --  ■■■"* 

Chriftiana  — - 


Maefterland  - — 

Gottenberg  Gat  — 
Rife  nore 
Roftock 


Copenhagen 
Yalfterborn  - 
Uranibtirg  ~ 
Cal  me r- 


Stockholm 
Wyburg  - 
Petersburg 

I 


Latitude 

Longir. 

North. 

Eaft. 

D. 

M. 

L 

M. 

58 

19 

08 

57 

5« 

54 

09 

20 

59 

40 

10 

00 

57 

53 

1 1 

45 

57 

56 

50  'Z 
22  3 

1 2 

1 2 

*5  gi 
42 

54 

37 

1 8 

4°r 

55 

4i  r 

1 2 

5°  8 

55 

28  ff. 

1 3 

00^. 

55 

54a 

1  2 

ssa 

56 

40  P 

16 

35? 

59 

20 

19 

30 

60 

52 

29 

1 6 

60 

00 

,3® 

2S 

Places  Names. 


Narva 
Revel  ■ 

Riga  - - - 

Der  winds  — 
Coningsburg 
Dantiic- 


Wisbyin  Gotland  - 

Bornholm  -  - . . 

Straelfund  — — 
Lubec 


Anoutg  or  Anholt* 
Lefoa,  orLefnou- 
Scaw 


Latitude 

North. 

D.  M. 


59 

59 

57 

57 

54 

54 
57 

55 
54 

54. 

56 

57 
57 


27 

35 

04 

*5 

43  % 

22  O 

30  g- 

*5r 
25  s. 
06  2 

Ok. 

5°  P> 
°5 

30 


Longit. 

Eaft. 

D. 

M. 

28 

25 

24 

5* 

25 

15 

22 

06  M 

TO 

2 1 

35  n. 

18 

36  S 

18 

30  r 

H 

4503. 

1 3 

16B 

09 

r  r 

55  p 

1 1 

06 

10 

30 

10 

20 

. Problems  of  Plane  Sailings  wrought  by  Logarithms,  and 

by  Gunter’s-Scale. 


PROBLE  M  I. 

*TpH  E  Courfe  and  Diftance  being  given  ;  to  find  the  Difference  of  La- 
titude  and  Departure. 

Example.  Suppofe  a  Ship  fails  South  Weft  by  South  382  Minutes,  and 
the  Differnce  of  Latitude  and  Departure  are  required. 


In  the  Right-angled  Triangle  ABC. 

AC  reprefents  the  Diftance  failed. 

AB  the  Difference  of  Latitude. 

BC  the  Departure. 

BAC  (or  the  Angle  at  A)  the  Angle  of  the  Courfe. 
ACB  (or  the  Angle  at  C)  th?  Complement  of  the 
Courfe  to  90  deg. 

Characters 


77 


Plane  Sailing , 

Characters  ufed  in  Navigation  and  Aftronomy, 


S.  {lands  for  Sine. 

T.  for  T  angent. 

S.c.  Sine  Complement.  T.c.  Tangent  Complement. 

T  he  given  Sides  and  Angles  of  a  Triangle  are  marked  with  a  Dafh  ( /)> 
T  he  required  Sides  and  Angles  with  a  Cypher  thus  (°). 

The  Operation  by  Logarithms.  For  the  Difference  of  Laiitude. 


As  Radius  — — — — - — — - — — - -  io.ooooco 

To  the  Di fiance  failed  382  Minutes — — - * - - - — - -  2.582063 

So  is  the  Sc.  of  the  Courfe  56d.  i  5m.  .  9.919846 

To  the  Diffence  of  Latitude  317.6  Minutes  — /2. 501909 

For  the  Departure . 

As  Radius  -<■ - — — 10.000000 

To  the  Diftance  failed  382  Minutes  •  — — - - -  *  2.582063 

So  is  the  S.  of  the  Courfe  33d.  45m,  ^  9.744739 

To  the  Departure  212.2  Minutes  - - - ^^2^326802 


The  Operation  by  Gunter's  Scale. 


One  Foot  of  the  Compares  being  in  the  Radius,  or  S.  of  8  Points  |  extend 
the  other  to  the  Diftance  382  Minutes,  the  faid  Extent  laid  from  S.  Courfe 
3  Points  will  reach  to  212.2  Minutes  the  Departure  from  the  Meridian^ 
and  the  Com  pa. lies  kept  at  the  fame  Diftance  will  reach  from  the  S.c.  Courfe 
5  Points  to  317.6  Minutes,  the  Difference  of  Latitude,  as  above* 

PROS;  II.  The  Courfe  and  Difference  of  Latitude  given,  to  find 
the  Diftance  and  Departure, 

Suppofe  a  Ship  fails  W.S.W.  until 
the  Difference  of  Latitude  be  219 
Leagues,  and  the  Diftance  and  De¬ 
parture  required® 


9.58284® 

*2-340444  ’ 
10.000000 

2*757604 

F$r 


The  Operation  By  Logarithms®  For  the  Diftance . 
As  the*S.c.  of  the  Courfe  aad.  30m,  — — — — — — — — — 

To  the  Difference  of  Latitude  219  Leagues 
So  is  Radius 


T©  the  Dl&mch  which  is  572,2  Leagues 


Plane  Sailing • 

For  the  Departure, 


As  Radius  — — — — — ■ 

To  the  Diflance  572.2  Leagues,  found  before- 
So  is  the  Sine  of  the  Courfe  67  deg,  30  min.  ■ 

To  the  Departure  528,6  Leagues  ■■  — — - — 


10.000000 

2.757548 

9965615 

X2.723163 


By  Gunter. 

The  Compaffes  being  extended  from  the  S.  of  2  Points,  the  Comple- 
ment  of  the  Courfe  to  219  Leagues,  the  Difference  of  Latitude,  will  reach 
from  Radius  S.  8  Points,  to  572.2  Leagues,  the  Diflance,  and  the  fame 
Extent  of  the  Conipaffes  from  the  Sine  of  the  Courfe  6  Points,  will  reach 
to  528.6  Leagues,  the  Departure. 

P  R  O  B.  III.  The  Courfe  and  Departure  given,  to  find  the  Diflance 
and  Difference  of  Latitude. 


Suppofe  a  Ship  fails  North  Eafl  by 
Baft,  and  her  Departure  be  22o  J\di- 
nutes,  the  Diftanc^  and  Difference  of 
Latitude  required. 


By  Logarithms.  For  the  Diflance . 

As  the  S.  of  the  Courfe  56  deg.  15m.  « — ■ — — - 

To  the  Departure  220  Minutes  — — < — — —  * - 

So  is  Radius 


To  the  Diflance  264.6  Minutes 


9  919846 

2>342423 

10.000000 

2.422577 


For  the  Difference  of  Latitude . 

As  Radius  —  ■■  ^ - — — — 

To  the  Diflance  264.6  Minutes  -  ■  - — — — 

So  is  the  S,c.  of  the  Courfe  33  deg.  45  min  — - ~ 
To  the  Difference  of  Latitude  147  Minutes— - 


—  IO.OOOCOO 

—  2.422590 

—  9-744739 
“  ^2*  167329 


By  Gunter. 

The  Extent  of  the  Compaffes  from  the  S.  of  the  Courfe  5  Points, 
the  Departure  220  Minutes,  will  reach  from  Radius  S„  of  8  Points, 
to  264.6  the  Diflance  ;  and  the  fame  Extent  of  the  Compaffes  from  S. 
3  Points  the  Complement  of  the  Courfe,  will  reach  to  the  Difference  of 
Latitude  147,-Minutes,  as  above. 

•  PRO  B.  IV.  The  Diflance  and  Difference  of  Latitule  given*  to 
nd  the  Courfe  and  Departure.  Sup- 


t. — ererr:  -grs= 


Flam  Sailing . 

Suppofe  a  Ship  fails  between  the  North  and  the  Weft 
206  Miles,  until  the  Difference  of  Latitude  be  107 
Miles,  the  Courfe  and  Departure  required* 


By  Logarithms.  For  the  Ceurfi. 

As  the  Diftance  206  Miles  — — „ _ 

To  the  Radius 


So  is  the  Difference  of  Latitude,  197  Miles 

To  the  S.c.  of  the  Courfe  ;  which  is  N.  1  yd.  00m.  Weft  — * 

For  the  Departure 3 

As  the  Radius  -  _ _ 

To  the  Diftance  206  Miles  - - 

So  is  the  S.  of  the  Courfe  17  deg.  00  min.  - 
To.  the  Departure  60.23  Miles  — _ --  _  _ 


^3*3867 

IO.OOOOO® 

2.294466 

9.9,80599 


10.000000 
'2.313867 

-  - -  9-465935. 

71.779802 

By  Gunter* 

For  the  Courfe,  The  Extent  frbm  the  Diftance  206  Miles,  to  the  Diffe 
renceof  Lat.tu.fe  197  Miles  will  reach  from  Radius  S  J  J  !t 
Sine  of  73  deg.  00  min.  the  Complement  of  the  Courfe,  which  fubtrafted 
from  9od.  is  i7d.  com-the  Courfe  N.  Wefterly,  or  N.  by  W  half  W 
For  the  Departure.  The  Extent  from  Radius  S.  90  deg.  to  the  Sine  of 

he  Courfe  .7  deg.  00  mm.  will  reach  from  the  Diftance  206  Minutes  to 
the  Departure  60.23  Minutes,  as  above.  tes>  to 

J  S&LV<  ”d  °vmm  »  “  *. 


Suppofe  a  Ship  fails  between  the  South  and  the  Weft 
247  Minutes,  until  the  Departure  be  107  Minutes* 
required  the  Courfe  and  Difference  of  Latitude*  * 


a  rb  rvfl  ^  0pe™Uon  by  Logarithms.  For  the  Courfe 
As  the  Diftance  247  Minutes 

To  the  Radius 


So  is  the  Departure  197  Minutes  _ „ 

To  the  Sine  of  the  Courfe  S,  52  deg.  '54mm.  Wefterly 


3-392697 
1 0,000000 
2, 294466 

g.qmy&g 

Ftp 


Plane  Sailing . 

For  the  Difference  of  Latitude. 


As  Radius  — - — - 

To  the  Diftance  247  Minutes  — - - 

So  is  the  S.c.  of  the  Courfe  37  deg.  6  min. 

To  the  Difference  of  Latitude  149  min. 


- —  1 0.000000 

- - — -  2.392697 

- - - - —  9.780467 

— — - - - 42.173164 

By  Gunter. 

For  the  Courfe.  The  Extent  of  the  Compaffes  from  the  Diftance  247 
Minutes,  to  the  Departure  197  Minutes,  wiii  reach  the  fame  way  from 
Radius  S.  90  deg.  to  the  Sine  of  the  Courfe  52  deg.  54  min.  South  Weft- 
e)]y,  or  South  Weft  three  quarters  Weft. 

For  the  Difference  of  Latitude.  The  Extent  from  Radius  S.  90 deg.  to 
S.  37  deg.  6  min.  the  Complement  of  the  Courfe,  will  reach  the  fame 
way  from  the  Diftance  247  min.  to  the  Difference  of  Latitude,  149  min.. 

P  R  O  B.  VI.  The  Difference  of  Latitude  and  Departure  given,  to 
find  the  Courfe  and  Diftance. 


A 


Suppofe  a  Ship  fails  between  the  South 
and  the  Weft,  until  the  Difference  of  Lati¬ 
tude  be  154  Leagues,  and  her  Departure  200 
Leagues;  required  the  Courfe  and  Diftance. 


B 


As  the  Difference  of  Latitude  154  Leagues 
To  Radius 


— - - - -  2.187521 

- —  10.000000 

So  is  the  Departure  200  Leagues  - - - - 2.301030 

To  the  Tangent  of  the  Courfe  52  deg.  24  m.  South  W.erly  10.1 13509 

For  the  Diftance * 

As  the  S.c.  of  the  Courfe  37  deg.  36  min. - 

To  the  Difference  of  Latitude  154  Leagues  - - 

So  is  the  Radius  ■■  — . - — — - — - - - - 


To  the  Diftance  252.5  Leagues 


- 9-78;433 

■  ■  - -  2.l8752I 

- .  10.000000 

— - - .  2,402088 

By  Gunter. 

For  the  Courfe *'  The  Extent  of  the  Compaffes  from  the  Difference  of 
Latitude  154  Leagues,  to  the  Departure  200  Leagues,  will  reach  from 
Radius  or  Tangent  of  45  deg.  to  the  Tangent  of  the  Courfe,  52  deg. 
24  min.  South  Wefterly,  or  South  Weft  three  quarters  Weft. 

For  the  Diftance .  The  Extent  from  the  S.  37  deg.  36  min.  the  Com¬ 
plement  of  the  Courfe,  to  Radius,  or  the  Sine  of  90  deg.  will  reach  from 
the  Difference  of  Latitude  154  Leagues,  to  the  Diftance  252.5  Leagues. 

PROB. 


Plane  Sailing » 
PROB,  VII. 

This  Problem  {hews  the  manner  of 
working  a  Traverfe  5  and  is  very  ufeful  in 
keeping ; a  Reckoning  by  Plane  Sailing, 


Example . 

Suppofe  a  Ship  bound  to  a  certain  Port, 
and  fails  firft  S.S.W.  40  minutes,  then 
SW'.  60  min.  then  S.  by  E.  63  min.WSW. 

49  min.  then  S.  E.  by  S.  56  min.  the 
Difference  of  Latitude  and  Departure  the 
Ship  hath  made,  with  the  direct  Courfe 
and  Diftance  is  required. 

The  Operation  by  Logarithms . 
per  the  Difference  of  Latitude  for  the  firjl  Courfe . 


8l 


As  Radius-—--—— — - - — ■ 

To  the  Diftance  40  min. - — — 

So  is  the  S.c.  of  the  Courfe  2zd.  30m.  — 

To  the  Difference  of  Latitude  36.95  min. 


IQ.QOQOQ© 

1.602060 

9-9656IS 


/I.56767S 


For  the  Departure  of  the  firjl  Courfe 


As  Radius  ■ - •  - - ‘ '  1 

To  the  Diftance  40  min,  - 

So  is  the  S.  of  the  Courfe  22 d.  30m. 

To  the  Departure  iS-31  min>  * 


10.000000 

1.602060 

9.58284O 

fit  18490® 


By  Gunter. 


The  Extent  of  the  Compaffes  from  Radius  the  S. of  8  Points,  to  the 

Diftance  4.0  min.  that  Extent  in  the  Compaffes  laid  from  the  bine  os  the 
Diftance  4°  -  the  Departure,  and  the  Compaffes 

2  rt°'nthc7am  Extent  anl  M  from  the  S.  6  Points,  the  Comple- 
bemg  kept  o  the  ame  Extent  an  Difference  of  Latitude. 

"“‘the feme ~ proceed  to  findV  Difference  of  Latitude  and  De¬ 
parture  for  each  Courfe  and  Diftance  j  which  being  found,  place  m  a 

Table  as  follows, 


8  a  Plane  Sailing , 


The  TRAVERSE  TABLE. 


Courfes. 

Diftance. 

North . 

South. 

Eaft . 

Weft. 

ssw. 
s  w. 

S  by  E. 

wsw, 

1  SE  by  S«  - 

40 

60 

63 

49 

56 

37-° 

42.4 

6r.8 

18.8 

46.6 

12.3 

31*1 

I5-3 

42.4 

45-3 

Diff.  Lat. 

206.6 

43-4 

— ...  > — 

103.0 

43-4 

1 

Dep. 

59.6 

The  Explanation  of  the  TABLE. 

In  placing  the  Difference  of  Latitude  and  Departure  in  their  pro¬ 
per  Columns,  obferve,  that  if  the  Courfe  be  Northerly,  the  Difference  of 
Latitude  is  put  in  the  North  Column  •>  if  it  be  Southerly,  in  the  South 
Column  y  and  if  the  Courfe  be  Eafterly,  the  Departure  is  put  in  the  Eaft 
Column ;  if  Wefterly,  in  the  Weft  Column. 

Thus  having  framed  the  Table,  add  up  the  North,  South,  Eaft,  and 
Weft  Columns  feverally,  whereby  the  Difference  of  Latitude  appears  to 
be  206.6  Minutes  South,  becaufe  there  is  nothing  in  the  North  Column  ; 
The  Departure  59.6  Minutes  Weft,  becaufe  by  fo  much  the  Weft  Column 
exceeds  the  Eaft  :  then  by  this  Difference  of  Latitude  and  Departure,  find 
the  dire£t  Courfe  and  Diftance  as  follows. 


The  Operation  by  the  Logarithms.  For  the  direfi  Courfe . 

I  XT _ _  r  T  .  • .  1  „  .  ,  s  J 


As  the  Difference  of  Latitude  206.6  min. 
To  the  Radius 


2.315130 


1 0.000000 
775246 


So  is  the  Departure  59.6  min.  — - - - - - - 

To  the  T.  of  the  Courfe  i6d.  5m.  South  Wefterly,.  becaufe  >  - " 

the  South  and  Weft  Columns  exceeds  the  North  and  Eaft  3  9F&OH6 


For  the  Diftance. 
As  the  S.C.  of  the  Courfe  16  deg.  5  min. - 

To  the  Difference  of  Latitude  206.6  min.  - 
So  is  Radius  ■ — — — - — _ _ 

T©  the  Diftance  required  215  Minutes— 


— -  9.982663 

—  2.3^130 

—  10.000000 

—  2.332470 

% 


8  3 


Oblique  Plane  Sailing * 

By  Gunter*  For  the  direct  Courfe, 

The  Extent  of  the  Compaffes  from  the  Difference  of  Latitude  206.6m, 
to  the  Departure  59.6m.  will  reach  from  the  Tangent  of  45d.  (or  Radius) 
to  the  Tangent  of  r6d.  5m.  the  Courfe  required. 

For  the  Dijiance . 

The  Extent  from  S.  73  deg.  55  min.  the  Complement  of  the  Courfe,, 
to  S.  qod.  viz.  Radius,  will  reach  from  the  Difference  of  Latitude  206.61m 
to  the  Diftance  215  Minutes. 


Oblique-angled  Plane  Triangles,  applied  in  PROBLEMS 
of  Plane-Sailing,  and  ’wrought  by  Logarithms,  and 
Gunter  VScale. 

PRO  Bo  L  THE  Angles  and  one  ©f  the  Sides  given3  to  find  either 

*  of  the  other  Sides. 

Example • 

Suppofe  there  are  two  Ports  both  under  one  Meridian, 
a  Ship  fails  from  the  Northermoft  SE»  206  Miles,  ano¬ 
ther  Ship  fails  from  the  Southermoft  North  Eaft  by 
North,  a  certain  Number  of  Miles,  and  meets  with  the 
firft  Ship  1  the  Diftance  between  thefe  two  Ports,  and 
the  Diftance  failed  by  the  fecond  Ship  is  required. 

In  the  Triangle  A  D  E. 

A  and  E  reprefent  the  two  Ports.  A  D  the  firft  Ship's  ^ 

Diftance.  E  D  the  fecond  Ship’s  Diftance.  A  E  the  ^ 

Diftance  between  the  two  Ports, 

The  Operation  by  Logarithms.  For  the  Diftance  between  the  two  Ports . 

As  S.  AED  33d.  45m-  ■ - - - — Co.  Ar.  0.255261 

To  AD  the  firft  Ship’s  Diftance  206  min. - — — - -  2.313867 

So  is  S.  ADE  1  oid.  15m.  which  fubtradted  from  i8od.  — »  9- 99 1 574 

To  AE  the  Diftance  between  the  two  Ports  363.7  min.  —  /2.560 702 

In  all  Proportions  where  Radius  is  not  one  of  the  three  given  Terms* 
to  fave  the  Labour  of  fubtra&ing  the  firft  Logarithm  from  the  Sum  of 
the  fecond  and  third*  ufe  the  Complement  Arithmetical  of  the  firft  Loga- 
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rithm,  which  is  found  by  fubtrafting  each  Figure  of  the  Logarithm  from 
g,  except  the  firft  towards  the  Right-hand,  which  is  fubtradted  from  io* 
as  in  the  Operation,  the  Logarithm  Sine  found  in  the  Table  is,  9744739, 
wherefore  beginning  at  the  Left-hand,  fay  9  from  9  there  remains  o  ;  7 
from  9  there  remains  2  5  4  from  9  there  remains  5  ;  4  from  9  there  remains 
5  1  7  from  9  there  remains  2  ;  3  from  9  there  remains  6  ;  9  from  10  there 
remains  1  5  So  the  Complement  Arithmetical  of  the  firft  Logarithm,  is 
0*255261,  which  added  to  the  other  two  Logarithms,  and  from  that  Sum 
abate  Radius,  the  Remainder  is  the'Logarithm,  Sine,  or  Tangent  required. 

And  Note ,  to  find  the  Sine  of  any  Degree  and  Minute  above  9od.  fob- 
tradt  the  Degree  and  Minute  from  iSod.  the  Sine  of  the  Remainder  (called 
the  Supplement)  is  the  Sine  required. 

For  the  Second  Ship’s  Distance, 

As  S.  AED.  33d.  45m  - - - - — -  Co.  Ar.  0,25526? 

To  AD  the  firft  Ship’s  Diftance  206 min.  — — — —  —  — —  2.313867 

So  isS.  DAE45d.  00m,  - —  ~ — - - — — — —  9.849485 

To  DE  the  fecond  Ship’s  Diftance,  262.2  min*  ~~ — —  ,*2.418613 

By  Gunter.  For  the  Diftance  between  the  two  Ports. 

The  Extent  of  the  Compaffes  from  S',  of  33  deg. 45  min.  to  the  S.  ADE 
^Sd.  45m.  (viz.  the  Supplement  of  loid.  15m.  to  i8od.)  will  reach  from 
206  min.  the  firft  Ship's  Diftance,  to  3637  min.  the  Diftance  between 
the  two  Forts,  as  above. 

For  the  fecond  Ship’s  Diftance . 

The  Extent  of  the  Compaffes  from  the  S.  of  33d.  45m.  to  the  S.  of 
45d.  00m.  will  reach  from  206  min.  the  firft  Siftp's  Diftance,  to  262.2  min* 
the  fecond  Ship's  Diftance  required* 

PROS.  II. 

Two  Sides  and  an  Angle  oppofite 
to  one  of  them  being  given,  to  find 
the  other  oppofiteAngle  and  the  third 
Side. 

Example . 

Suppofe  two  Ports,  whofe Bearing 
is  North  Eaft  and  South  Weft,  diftant 
396  Miles,  a  Ship  at  the  northermoft 
fails  South  South  Eaft,  and  another 
Ship  at  the  fouthermoft  fails  thence 
518  Miles,  and  meets  with  the  firft 
Ship :  TheCourfe  failed  by  the  fecond 
Ship,  and  the  firft  Ship's  Diftance  are 
squired*  Jsi 


D 


E 
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In  the  Triangle  A  D  E@ 

A  reprefents  the  Southermoft  Port,  D  the  Northermoft 
AD  the  Diftance  between  the  two  Ports. 

DE  the  Courfe  and  Diftance  failed  by  the  firft  Ship. 

AE  the  Courfe  and  Diftance  failed  by  the  fecond  Ship® 

The  Operation  by  Logarithms.  For  the  fecond  Ship's  Courfe . 

As  AE  the  fecond  Ship’s  Diftance  518  min.  —  >— »  Co.  An  7.285671 

To  S.  ADE  6yd.  30m.  — — - —  ■  - * - — —  9.965615 

So  is  AD  the  Diftance  between  the  two  Ports  396  min9  — -  2.597695 


To  S.  AED  44  deg.  56  min, 


/9.8489s 1 


The  Angle  at  D  6yd.  30m.  and  the  Angle  at  E  44ft.  56m.  being  added 
together  and  fubtra&ed  from  i8od.  gives  6yd.  34m.  the  Angle  at  A,  which 
makes  neareft  6  Points*  and  6  Points  reckon’d  from  the  North  Eaft  to  the 
Southward  gives  ESE.  the  fecond  Ship’s  Courfe  required. 


For  the  firft  Ship's  Dijlance . 


As  S.  ADE  6yd.  30m 
To  AEthe  fecond  Ship’s  Diftance  5181x1. 
So  is  DAE  6y  deg.  34  min. 


■  Co.  Ar.  0.034385 

■  -  2.714330 

—  — -  9.965824 

—  7  S4539 


To  DE  the  firft  Ship’s  Diftance  518.3  min.— — 

By  Gunter.  For  the  fecond  Ship's  Courfe . 

The  Extent  of  the  Compares  from  518  min.  to  6yd.  30m.  will  reach 
from  396  min.  to  S.  44  deg.  56  min.  which  added  to  the  Angle  at  D,  and 
the  Sum  fubtra&ed  from  i8od.  gives  6yd.  34m.  the  Angle  at  A*  as  above 

For  the  firft  Ship's  Diftance,  The  Extent  from  S.  6yd.  30m.  to  jiBni* 
will  reach  from  S.  6yd.  34m.  to  518.3m.  the  Ship’s  Diftance^  as  above* 

PROB.  III. 

""Two  Sides  and  the  contained  Angle  given,  to  find 
the  other  Angles  and  Side. 

Example . 

Suppofe  two  Ships  fail  from  one  Port  5  one  fails 
NB*  140  Miles,  the  other  South  Eaft  by  Eaft  115 
Miles,  the  Bearing  and  Diftance  of  thefe  two  Ships 
Is  required. 

Let  D  reprefen t  the  For t,  DA  the  firft  Ship’s  dif* 
tanee5  and  DE  the  fecond, 
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The  Operation  by  Logarithms.  For  the  Bearing  of  the  two  Ships . 

As  the  Sum  of  the  Sides  AD  and  DE  255  min. - - Co.  Ar.  7*593460 

To  the  Difference  of  the  faid  Sides  25  min. - -  1.397940 

So  is  the  T.  of  half  the  Sum  of  their  oppofite  Angles  50d.  37m.  10,085698 

To  the  T.  of  half  their  Difference,  which  is  6d.  48m.  — — —  ^9. 077098 

The  half  Difference  added  to  the  half  Sum,  gives  57d.  25m.  the  greater 
Angle  AED.  The  half  Difference  fubtra&ed  from  it,  give  43d.  49m.  the 
leffer  Angle  DAE.  Wherefore  the  Bearing  of  the  two  Ships  is  N.  Eafterly, 
and  South  Wefterly  id.  1  im.  For  the  Dijlance  of  the  two  Ships . 

As  S.  AED  57d.  25m.  — - — — — — - - - —  Co,  Ar.  0.074374 

To  AD  the  firft  Ship’s  Diftance  140m.  -  2.146128 

So  is  S.  ADE  78d.  45m.  — — — — —— — —  9-99^574 

To  AE  the  Diftance  of  the  Ships,  163  min.  - -■ - /2.21  2076 

By  Gunter.  For  the  Bearing  of  the  two  Ships . 

The  Extent  of  the  Coftipaffes  from  the  Sum  of  the  Side  255m.  to  their 
Difference  25m.  will  reach  from  the  T.  of  the  half  Sum  of  the  required 
Angles  50d.  37m.  to  the  T.  of  half  the  Diff.  of  the  faid  Angles  6d.  48m. 

In  this  Proportion  by  Gunter ,  the  Pra£fitioner  may  be  at  a  Lofs,  be- 
caufe  the  Point  T.  5od.  37m.  would  fall  beyond  the  T.  of  43d.  was 
the  Tangent  Line  continued  ;  To  remedy  which,  place  the  Extent  from 
255  to  25,  from  the  T.  43d.  and  it  will  reach  to  the  T.  of  5d.  37m.  then 
Jetting  one  Point  ftand  at  5d.  37m.  extend  the  other  to  the  T.  of  5od. 
37m.  this  Extent  place  from  the  T.  of  43d.  will  fall  on  the  T.  6d.  48m. 
required.  For  the  Dijlance  of  the  Ships . 

The  Extent  from  the  Sine  of  5yd.  25m.  to  the  Sine  of  78d.  45m.  will 
reach  from  140m.  to  163m. 

R  R  O  B.  IV.  Three  Sides  being  given,  to  find  the  Angles. 

Example.  Suppofe  there  are  two  Ports  both  in  one  Latitude,  diftant  536 
Miles ;  a  Ship  fails  from  the  Eaftermoft  306  Miles  between  the  South  and 
the  Weft  j  Another  Ship  fails  from  the  Weftermoft  290  Miles,  and  meets 
with  the  firft  Ship.  The  Courfe  that  each  Ship  hath  fteered  is  required. 

Let  A  and  E  reprefent  the  two  Ports,  D  the  place  where  the  Ships  meet. 

This  Queftion  is  refolv’d  by  letting 
fall  a  Perpendicular  DB,  reducing  the 
Oblique  Triangle  ADE,  into  the  two 
Right-angled  Triangles  ABD  and 
EBD,  then  the  Operation  is  as  follows; 


D 

Firft,  find  the  Segment  of  the  Bafe  BE,  thus, 

As  the  Bafe  AE,  536  Miles  - — — - - — — 

To  the  Sum  of  the  Sides  AD  and  ED  596  Miles 
So  is  the  Difference  of  the  faid  Sides  16  Miles 


Co.  Ar.  7.270835 

-  2*775246 

- 1. 204120 


To  the  Diff.  of  the  Segments  of  the  Bafe,  which  is  17,8  Miles  ^1.250201 
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The  whole  Bafe  * — — 

The  Difference  of  the  Segments  is* 

Sum  is  — — —  — " — - — ■ 

Half  Sum  - — — — — — - ™ 


536  min. 


17.8 


553-S 


— — — - - —  276.9  the  greater  Segment  BE. 

Then  fay.  For  the  firji  Ship's  Courfe » 

As  DE  the  firft;  Ship's  Diftance  306  min.  —  ■  ■  — — 

To  Radius  . .  ■■■ - — - -  - — . - .  <  - 


So  is  the  greater  Segment  BE  276.9  min. 
To  S.c.  BED  23d.  9m. 


2,485721 
10.000000 

^24423^3 

"9^956602 

The  Angle  at  E  is  the  Courfe  from  the  Weft  Southerly,  fo  the  firft  Ship 
fteers  South  644.  51m,  Weft,  or  SW  by  W.  three  quarters  Weft  almoft. 

For  the  fecond  Ship's  Courfe ; 

As  AD  the  fecond  Ship's  Diftance  290 min.— ——  Co.  Ar.  7.537602 
To  Sine  AED  2$d.  9m.  — 9.628378 
So  is  DE  the  firft  Ship's  Diftance  306  — — — — — — — -  2.485721 

To  Sine  DAE  26d.  39m. - - - — — — - — — - - ,*9.651701 

The  Angle  at  A  is  the  Courfe  from  the  Eaft  Southerly,  fo  the  fecond 
Ship  fteers  South  63  deg.  21  min.  Eaft,  or  SE.  by  E.  3  quarters  E.  nearly. 

By  Gunter.  For  the  Dijference  of  the  Segments  of  the  Bafe . 

The  Extent  of  the  Compafles  from  the  Bafe  AE  536  min.  to  the  Sum 
of  the  Tides  596  miri*  will  reach  from  the  Difference  of  the  fides  16,  to  the 
Difference  of  the  Segments  of  the  Bafe  17.8,  with  which  proceed  as  before* 

For  the  firfi  Ship's  Courfe . 

The  Extent  from  the  Diftance  306  min.  to  the  greater  Segment  276.9 
min.  will  reach  from  Radius  or  Sine  9od.  to  Sine  64deg«,  51  min*  the  Com¬ 
plement  of  BED  25  deg.  9  min.  required. 

For  the  fecond  Ship's  Courfe , 

The  Extent  from  290  min.  the  fecond  Ship’s  Diftance,  to  306  min.  the 
firft  Ship’s  Diftance,  will  reach  from  the  Sine  25  deg.  9  min.  to  the  Sine 
26  deg.  39  min.  the  Angle  at  A  required. 

PROS.  V. 

T wo  Sides  and  their  contained  Angle  give%  to  find  the  third  Side, 

Example • 

Two  Ships  fails  from  one  Port  at  A;  the  firft  fails  Eaft:  335  Miles 
B,  the  fecond  fails  Eaft  14 deg.  40 min.  North,  271  Miles  to  C;  I  demand 
how  far  they  are  afunder,  and  what  is  the  Courfe  from  the  Ship  at  C*  to 
that  at  B  ? 

In  the  Triangle  ABC, 
there  is  given, 

AB  335  1T„ 

•£C  required. 


AC  271 
BAG  i4d*  40m,- 


Th% 
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This  Cafe  requires  a  double  Operation - -  AB  335 

1.  By  the  third  Cafe  to  find  the  Angles - -  -  AC  271 

2.  By  the  firft  Cafe  to  find  the  fide  required, - -  Sum  is  606 

JDiff.  is  64 


Tire  firjl  Operation . 

As  the  Sum  of  the  Tides  AB  and  AC  606  Miles— - -Co.  Ar.  7.21752 7 

To  their  Difference— - — — - -  64 - — • —  ■  —  1.806 180 

So  is  the  T.  of  half  Sum  of  the  Angles  82d.  40m. - - - 10.890441 

To  T.  half  their  Difference - 39d.  22m. - — - 49. 914148 

By  which  you  will  find  the  Angle  At3C,  to  be  43  deg.  18  min. 


The  fecond  Operation. 

At  S.  ABC  43d.  1 8m.  - - - — Co.  Ar.  0.163791 

To  the  fide  AC  271  Miles  «  ■  — -  — — — ■  ■  .  .  ,  2.432969 

So  is  S.  BAG  i4d.  40m.  — — — - -  9.403455 

To  the  fide  BC  100  Miles  ~ — — — —  —  - — — - —  /2.000215 

The  Angle  at  B  is  found  to  be  43  deg,  18  min.  and  the  Line  AB 
lying  Eaft  and  Weft,  the  Courfe  from  C  to  B  is  Eaft  43  deg.  18  min.  S, 
or  SE,  1  deg.  42  min.  Eafterly  $  and  the  Diftance  100  Miles. 

By  Gunter.  For  the  Angle  at  B. 

The  Extent  from  606  Miles  the  Sum  of  the  Tides,  to  64  Miles  the  Diffe¬ 
rence  of  the  Sides,  will  reach  from  the  Tang,  of  8 2d.  40m.  half  the  Sum 
of  the  unknown  Angles ;  to  the  Tangent  of  39  deg.  22  min.  half  their 
Difference,  which  being  found,  proceed  according  to  former  Directions, 
Ip  find  the  Angle  at  B. 

Then  the  Extent  from  S.  43d.  18m.  the  Angle  at  B,  to  S.  I4d.  40m* 
the  Angle  at  A ;  will  reach  from  271  Miles  the  fide  AC,  to  100  Miles, 
the  fide  BC,  as  above. 

Thus  much  for  Tailing  by  the  Plane  Chart ;  which  being  of  Tome  Ufe  in ' 
fhort  Voyages,  and  a  good  Foundation  for  further  Improvement,  we 
were  not  willing  wholly  to  omit  it ;  but  neverthelefs  would  advife  all  that 
take  Charge  of  Ships  never  to  content  themfelves  with  the  Ffe  of  the 
Plane  Chart  only ;  being  To  apparently  falfe  in  itfelf,  and  To  unfafe  for 
PraCtice  :  Nor  are  we  under  any  Neceflity  to  truft  to  it,  the  DefeCt  thereof 
being  now  fufficiently  fupplied  by  Mr.  Wright's  True  Chart,  commonly 
called  Mercator s,  the  Projection  and  Ufe  of  which  (both  in  Tingle  Que- 
itions  and  Traverfes)  are  largely  treated  of  and  rendered  as  eafy  as  the 
Plane  Charts  in  the  Book  called  Practical  Navigation ,  (and  at  this  Time 
treated  of  by  many  others,  fold  at  the  fame  Place)  firft  fet  forth  by  Mr.  John 
Seller ,  and  now  Corrected  and"  Reprinted  for  W.  and  J.  M  o  UN  T, 
T.  Page  and  Son  on  Tower-Hill,  with  many  ufeful  Additons. 
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3**5 

34.9 

380 

355 

37*4 

36.1 

36.8 

36.8 

53 

40.0 

34.8 

39-4 

355 

39.3 

35-6 

38.8 

36,1 

38.1 

36.8 

37*5 

37*5 

5.4 

40.8 

.35-4 

40. 1 

36.1 

40.0 

36.3 

39*5 

;6.8 

38,8 

37*5 

38.2 

38.2 

55 

4  i*5 

3&i 

>4°*9 

36.8 

40.8 

36.9 

402 

37*5 

39*6 

38  2 

38  9 

38*9 

5<? 

42  3 

367 

4I.6 

37.5 

41*5 

37.6 

41.0 

38.2 

40.3 

38.9 

396 

39*6 

57 

43-0 

37.4 

42.4 

38.1 

42.2 

38.3 

4 1  •  7 

38. 

410 

39*6 

40.3 

4°*3 

58 

43*8 

38  1 

43.1 

38.8 

43*o 

39.0 

42.4 

39.6 

41.7 

40.3 

41.0 

41.0 

59 

44-5 

3-8.7 

43  8 

39  5 

43*7 

39.6 

43*2 

40,2 

42,4 

41.0 

41.7 

41.7 

6c 

45*3 

39-4 

44-6 

40.1 

44v5 

4°*3 

43*9 

409 

43.2 

4t*7 

42.4 

42.4 

Ti 

46.0 

40.0 

45-3 

40.8 

45  2 

41.0 

44,6 

41.6 

43-9 

42.4 

43.1 

43*1 

62 

46.8 

4°-7 

46.1 

41-5 

45*9 

41.6 

45*3 

42-3 

44.6 

43. j 

43-8 

43.8 

6* 

47-5 

41  3 

46.8 

42.2 

46.7 

42.3 

46.1 

43.0 

45  3 

43.8 

44*5 

44*5 

64 

48-3 

47.6 

42.8 

47*4 

43.0 

46.8 

43*6 

46  0 

44*5 

-45  3 

45*3 

65 

49.1 

42.6 

48,3 

43*5 

48.2 

43*7 

47*5 

itl 

46T8 

45-2 

46.0 

46.0 

66 

49.8 

43  3 

49.0 

44.2 

48.9 

44*3 

48.3 

45.0 

47*5 

45.8 

46.7 

46.7 

67 

50.6 

44  0 

49.8 

44.8 

49.6 

45*° 

49*0 

45.7 

48.2 

46.5 

47.4 

47.4 

68 

51.3 

44  6 

50.5 

45*5 

S0.4 

45*7 

49*7 

46.4 

489 

47-2 

48,1 

48.1 

69 

52.1 

45  3 

51-3 

46.2 

51.1 

46.3 

50.5 

47*1 

49.6 

47-9 

48.8 

48.8 

70 

52.8 

45-9 

52.0 

46^8 

52.9 

47.0 

51.2 

47*7 

50.4 

48.6 

49*5 

49-5 

7i 

53 -6 

46.6 

jd.  8 

47*5 

52.6 

47.7 

51-9 

48*4 

Si.i 

49*3 

50,2 

50.2 

72 

54-3 

47.2 

53*5 

48.2 

53*4 

48.4 

52,7 

49.1 

51*8 

50.0 

50.9 

50.9 

73 

55-1 

47-9 

54*2 

48.8 

54*1 

49.0 

53*4 

49.8 

52.5 

50.7 

51.61 

51.6 

74 

55  8 

48.6 

55.o 

49.5 

54*8 

49*7 

54* 1 

50,5 

53*2 

SI-4 

52.3 

52*3 

75 

56.6 

49-2 

55.7 

50.2 

55-6 

50.4 

54*9 

51*1 

53  9 

52.1 

53*o 

53*o 

76 

57-4 

49.9 

5^-5 

50.9 

56.3 

510 

55*6 

51*8 

54*7 

52.8 

5*3*7 

53*7 

77 

58.1 

50.5 

57-2 

51*5 

57*1 

51*7 

56.3 

52.5 

55-4 

53-5 

54-4 

54*4 

78 

58.9 

51-2 

580 

52.2 

57.8 

52.4 

57*o 

53*2 

56.1 

54*2 

55*2 

55*2 

79 

59.6 

51-8 

58.7 

52.9 

58.5 

53  1 

57*8 

53*9 

56*8 

54*9 

55*9 

559 

8c 

60,4 

52.5 

59*4 

535 

59*3 

53*7 

58.5 

54*6 

57*5 

55-6 

56.6 

56.6 

8 1 

61.1 

53-i 

60.2 

54-2 

60.0 

54*4 

59*2 

55*2 

58.3 

56.3 

57*3 

57*3 

82 

61.9 

53-8 

60.9 

54*9 

60.8 

55-1 

6o.c 

55*9 

S9*o 

57.c 

58.0 

58.0 

83 

62.6 

54*5 

61.7 

55*5 

61.5 

55*7 

60.7 

56.6 

59*7 

577 

58.7 

58.7 

84 

63.4 

55-1 

62.4 

56,2 

62.2 

56,4 

61.4 

57  3 

60.4 

58.4 

59*4 

59*4 

85 

64.1 

55-8 

63.2 

56.9 

63.0 

57*1 

62.2 

58,0 

61. 1 

59C 

60.1 

60.1 

86 

649 

56.4 

63.9 

57*5 

63.7 

57*8 

62.9 

58.7 

61.9 

59-7 

60.8 

60.8 

87 

657 

57.1 

64.6 

58.2 

64.5 

58.4 

63.6 

59*3 

62.6 

60.4 

61.5 

61.5 

88 

66.4 

57-7 

65.4 

58.9 

65.2 

59*1 

64.4 

60.0 

63.3 

61.1 

62.2 

622 

89 

67.2 

58.4 

66.1 

59.6 

65.9 

5p.8 

65.1 

60,7 

64,0 

61.8 

62.9 

62.9 

90 

67.9 

59-Q 

66.9 

60.2 

66.7 

60.4 

65.8 

61,4 

64.7 

62.5 

63.6 

63.6 

Pi 

68.7 

59-7 

67.6 

60.9 

67,4 

61. 1 

66.6 

62.1 

65-5 

63.2 

64,3 

64.3 

92 

69.4 

60  4 

68.4 

61.6 

68.2 

61.8 

67.3 

62.7 

66,2 

63.9 

65.1 

65.1 

93 

70.2 

61.0 

69.1 

62.2 

68.9 

62,5 

68.0 

63*4 

66.9 

64.6 

65.8 

658 

94 

70.9 

61  7 

69.9 

62.9 

69,7 

63.1 

68.8 

64.) 

67,6 

65*3 

66.5 

66.5 

JS 

71.7 

62.3 

70.6 

63.6 

70.4 

63.8 

69*  S 

64,8 

68.3 

66.0 

67.2 

67*2 

96 

72.5 

63.0 

71.3 

64.2 

7i*i 

64*5 

70.2 

65-5 

69.1 

66. 7 

67.9 

67.9 

97 

73.2 

63.6 

72.1 

649 

71.9 

65  1 

70.9 

66. 2 

69.8 

67.4 

68.6 

68.6  1 

98 

74.0 

64.3 

72.8 

65.6 

72.6 

65.8 

71.7 

66.8 

70.5 

68.1 

69. 3 

69. 3 

99 

74-7 

65.0 

7  3-6 

66. 2 

73*4 

66.5 

72,4 

67*5 

71.2 

68.8 

70.0 

70  0 

ioo 

75-5 

65.6 

74*5 

66.9 

74*1 

67.2 

73*1 

68,2 

69.5 

70.7 

70.7 

O 

Dep 

Lat 

Dep 

Lae 

Dep 

Ls: 

Dep 

Lat 

Dep 1 

Lat 

Dep 

Lat 

• 

<■*  1  1' 

49  Deg. 

48  Deg. 

4i  Points 

47  Deg. 

46  Deg. 

4  Points 

109 

C 


51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 
67 
6h 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

17 

82 

83 

84 

85 

u 

87 

88 
89  . 
£0 

91 

92 

93 

94 

95 

96 

97 

98 

99 

too 
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The  Ufe  and  Explanation  of  the  Table  of  Difference  of 

Latitude  and  Departure. 

THIS  is  a  Table  larger  and  better  contriv’d  than  any  of  this  Nature 
yet  extant,  it  gives  the  Difference  of  Latitude  and  Departure  in  Mi¬ 
nutes  and  Tenths,  to  any  Diffance  not  exceeding  ioo  Miles,  and  to  every 
Degree  and  Quarter-Point  of  the  Compafs  ;  and  may  be  ufed  to  a  greater 
Diffance,  being  taken  out  at  twice  or  thrice,  according  to  the  Quantity  of 

the  Diffance,  as  (hall  be  fhewn  in  the  Ufe. 

The  Courfe  ffands  at  the  Head  and  Foot  of  the  Table,  to  every  Deg. 
and  Quarter-point  of  the  Compafs  j  at  the  Head  it  begins  at  I  deg.  fo  2 
deg.  I  Point,  encreafing  to  45  deg.  or  4  Points.  At  the  Foot  it  begins 
at  45  deg.  or  4  Points,  fo  46deg.  47  deg.  4  f  Points, &V.  encreaung  back¬ 
wards  to  90  deg.  or  8  Points.  The  Diffance  ffands  in  the  two  outmoft 
Columns  under  the  Title  Dijl.  which  on  the  Left-hand  Page  begins  at  1 
and  runs  to  50  ;  on  the  Right-hand  Page  it  begins  at  51,  and  runs  to  100, 
the  Difference  of  Latitude  and  Departure  ffands  under  the  Courfe  at  the 
Head,  and  over  it  at  the  Foot  of  the  Table. 

The  USE  of  the  Table. 

This  Table  is  very  ufeful  inNavigation,  efpecially  in  working  a  Traverfe . 
Example  1.  The  Courfe  and  Diffance  given,  to  find  the  Difference  of 

Latitude  and  Departure  by  the  Table. 

Suppofe  a  Ship  fails  NNE.  3  quarters  E.  95  Miles,  the  Difference  of 

Latitude  and  Departure  are  required  ? 

On  the  Right-hand  Page  '(becaufe  the  Diffance  is  above  50)  and  at  theT op 
(becaufe  it  is  lefs  than  4  Points)  look  for  2  |  Points,  which  is  the  Courfe ; 
under  which,  and  againft  95  the  Diffance,  and  under  the  Title  Lat.  ffands 
81.5,  which  is  81  min.  the  Difference  of  Latitude,  and  underthe  Title 
Dip.  ffands  48.8,  which  is  48  min.  the  Departure  required  ? 

Example  2,  Suppofe  a  Ship  fails  South  56  deg.  Wefterly  48  Miles,  the 
Difference  of  Latitude  and  Departure  required  ? 

On  the  Left-hand  Page  (becaufe  the  Diffance  is  lefs  than  50)  and  at 
the  Bottom  (becaufe  it  is  more  than  45d.)  look  for  56d.  the  Courfe ;  over 
which,  and  againft  48  the  Diffance,  over  the  Title  Lat.  ffands  26.8  that 
is  26  min.  yV the  Difference  of  Latitude  ;  and  over  the  Title  Dep .  ffands 
39.8,  that  is  39  min.  TVthe  Departure  required  ? 

Example  3.  Suppofe  a^SJup  fails  North  Weft  by  North  160  Miles,  the 
Difference  of  Latitude  and  Departure  are  required  by  the  Table  ? 

On  the  Right-hand  Page  at  the  Top,  look  for  3  Points  the  Courfe.  Now 
becaufe  the  Table  goes  but  to  100,  take  for  ioofirft  ;  therefore  under  3 
Points,  and  againft  100,  under  the  Title  Lat.  ft ands  83.1  that  is  83  min. 

the  Difference  of  Latitudes  and  under  the  Title  Dep*  ffands  55*6* 

that 
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that  is  55  mtn.  6  tenths  the  Departure ;  then  for  60  under  3  Points,  againff 
60  under  the  Title  Lat.  Hands  49.9,  that  is  49  min.  9  tenths  the  Difference 
of  Latitude,  and  under  the  Title  Dep.  Hands  33.3,  that  is  33  min.  3  tenths 
the  Departure,  then  add  the  Difference  of  Latitude  and  Departure  for  60, 
to  the  Difference  of  Latitude  and  Departure  for  100,  the  Sum  is  133  min! 
the  Difference  of  Latitude,  and  88  9  tenths  the  Departure  required. 

This  Table  is  alfo  ufeful  in  the  Refolution  of  the  reff  of  the  Problems 
of  Plane  Sailing,  which  for  Brevity  fake,  are  omitted  here,  being  taugh  at 
large,  in  the  laff  Edition  of  Practical  Navigation  ;  but  the  general  Ufe  of 
it  is  in  the  exa<ff  Working  of  a  Traverfe. 

Example  1.  Suppofe  a  Ship  bound  to  a  certain  Port,  fails  SE.  by  S. 
49  min.  then  ESE.  half  E.  52  min.  then  E.  by  N.  half  E.  62  min.  then 
SS  W .  half  W.  57  min.  then  S.  half  E.  39  min.  to  find  the  Difference  of 
Latitude  and  Departure  the  Ship  hath  made.  *  ‘ 

Set  down  the  feveral  Courfes  and  Diftances  ;  firff  allowing  for  Leeway, 
if  any  j  th.ep  proceed  to  look  put  the  Difference  of  Latitude  and  Depar¬ 
ture  for  each  Courfc  and  Diltance  (by  the  Dir^dions  before  given)  in  the 
Table,  placing  them  in  their  proper  Columns,  (viz.)  If  the  Courfe  be 
Northerly,  the  Difference  of  Latitude  muff  be  put  in  the  North  Column  ; 
if  Southerly  in  the  South  Column  ;  if  the  Departure  be  Eafterly  it  muff  be 
put  in  the  Eaff  Column  ;  if  Wpfferly  in  the  Weft  Column,  as  was  before 
dire&ed  :  Then  having  framed  the  Table,  add  up  the  Colums  of  Diffe¬ 
rence  of  Latitude  and  Departure,  and  fubtraft  the  leffer  Difference  of  La¬ 
titude  and  Departure  from  the  greater,  the  Remainder  is  the  general  Diffe¬ 
rence  of  Latitude  and  Departure. 


The  TABLE. 


Courfes . 

i 

b 

Si 

a 

49 

52 

62 

57 

39 

Diff.  of  Lat. 

Departure 

North 

South 

f;  t  .  it, 

Eaji 

IVeJl 

)  ! 

'  SE.  by  S. 
ESE.  half  E. 
£  by  N.  {  E 
SSW.  £  W. 
S.  half  E. 

06.1 

40.7 
L5-i 

50.3 

38.8 

27.2 

49-7 

61.7 

03.8 

* 

26.9 

■T' - T  0 

1 

06.1 

c 

144.9 

06.1 

142.4 

26.9 

26.9 

X38.8 

_ _  ... 

1 1 5-5 

The  general  Diff.  of  Lat. 
is  138.8  tenths  S.  the  Dep. 
1 15*5  tenths  E.  then  to  find 
the  Courfe  and  Diftance, 
find  the  Lat.  and  Dep.  in 
their  proper  Colums,  but 
theTables  not  extending  fo 
far,  I  take  half  of  each,  viz . 
half  the  Diff.  of  Lat.  69.4, 
and  half  the  Dep.  57.7,  the 
neareff  to  which,  in  the 
Colums  of  Lat.  and  Dep.  in 
the  Traverfe  Table  is  69.6 
and  57. 1, over  which  at  the 

- 2  —  u'w  j^afferly,  or  South  Eaff  half 

South,  and  in  the  Column  of  Diff.  90,  which  doubled  (becaufe  I  took 
half  the  two; lumbers}  4$  i8o  the  Dmance  required.  V  , 

Exam}  1$ 


U2  The  XJfe  of  the  T^ahle . 

Example  2 .  The  Courfe  given  in  Degrees,  which  often  happens,  by 
reafon  of  Allowance  for  the  Variation  of  the  Compafs,  and  in  the  like 

Cafes. 

Suppofe  a  Ship  bound  to  a  certain  Port,  fails  65  Miles  North,  34  deg. 
Wefterly.  Then  56  Miles  North,  67  deg.  Wefterly.  Then  48  Miles 
South*  78  degrees  Wefterly.  Then  54  Miles  North,  23  deg.  Eafterly.' 
Then  36  Miles  North,  6  deg.  Eafterly,  the  Difference  of  Latitude  aad 
Departure  are  required  ? 

ft  TABLE. 


Courfes. 

0 

b 

'S 

§ 

Diff.  of  Latitude 

Departure 

North. 

South 

Eajl 

Weft 

NW  34° 

NW  67° 

SW  78° 

NE  230 
NE  6° 

65 

56 

48 

54 

36 

53-9 

21.9 

49-7 

35  8 

1 0.0 

*1.1 

03.8 

36-3 
5* *5 
47 -° 

1 

. 

161.3 

10.0 

1 0.0 

24.9 

.134-8 

24.9 

I5I-3 

1C9.9 

The  general  Dif¬ 
ference  of  Latitude 
is  15  r. 3  North,  the 
Departure  109.9 
Weft.  The  Courfe 
andDiftance  is  found 
as  in  the  laft  Exanv 
pie. 


But  if  you  would  keep  a  Reckoning  both  in  Latitude  and  Longitude, 
you  may  alfo  find  the  Difference  of  Longitude  by  the  T raverfe  Table , 
(according  to  Middle  Latitude  Sailing)  thus  ;  Find  the  Complement  of 
Middle  Latitude  in  the  Degrees,  at  the  Top  or  Bottom  of  the  Table* 
and  under  or  above  that  in  the  Column  of  Departure,  find  your  Departure, 
and  right  againft  that  in  the  Column  of  Diftance,  you  have  the  Difference 
of  Longitude ;  if  your  Departure  is  too  large  for  the  Tables,  take  one  half 

or  one  third  thereof,  and  proceed  as  before.  ,  t ..  , 

Example.  Suppofe  in  the  laft  Inftance  of  a  Traverfe ,  the  Ship  hath  failed 
from  Latitude  50  deg.  00  min.  North,  then  becaufe  the  Difference  of 
Latitude  is  151  min.  or  2  deg.  31  rnin.  the  Latitude  come  to  is  52  deg. 
31  min.  and  confequently  the  Middle  Latitude  is  51  aeg.  1  nun.  lts 
Complement  38  deg.  44  min.  which  being  neareft  39  deg.  I  look  f°r  39 
at  the  Head  of  the  Table,  and  under  it  in  the  Column  of  Dep.  1  looJc 
for  the  Departure  no,  but  the  Table  not  proceeding  fo  far, I  ta  e  it  s 
half,  viz.  55,  the  neareft  to  which  in  the  Table,  is  54*7  (^ei”S  *e  y 
againft  which,  in  the  Column  of  Diftance  is  87,  which  doubled  (becaufe 
I  took  half  the  Departure)  the  Sum  174  min.  or  2d.  54m.  is  theDifterenoe 
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Aflrcnomic  Definitions*  a j 

Longitude  required,  which  is  fufficiently  exa&  for  common  Pra&ice ;  only 
I  would  advife  ail  Perfons  for  avoiding  as  much  as  poflible  any  Error,  that 
every  Time  the  Reckoning  is  corrected  by  an  Obfervation,  the  Longitude 
be  alfo  corrected  according  to  Mercator’s  Sailings  as  you  are  taught  in  th@ 
lait  Edition  of  Practical  Navigation . 


j 

Some  neceffary  AJlronomic  Definitions* 

THE  Poles  of  the  Equino&ial  (commonly  called  the  Poles 
are  two  fixed  Points  in  the  Heavens,  oppolite  one  to  the 
©ne  vifible  to  us,  called  the  North  Pole,  marked  with  the  Letters  N 
other  not  vifible  to  us,  called  the  South  Pole,  marked  with  S.P. 

The  Axis  of  the  Woild  is  a  Line  imagined  to  pafs  from  Pole 

about  which  is  performed  the  diurnal  ReY©!utIe%  as  the  Line*  NP^ 


mam 


Agronomic  Definitions. 

The  Equinoctial  is  a  great  Circle  god.  diftant  from  the  Poles  of  the 
World,  and  divides  the  Globe  into  the  North  and  South  Hemifpheres ;  it 
is  noted  by  the  Letters  JE  A  Qi 

The  Ecliptic  is  a  great  Circle  interfering  the  Equinoctial  in  two  oppo- 
fite  Points,  the  beginning  of  Aries ,  and  the  beginning  of  Libra ,  and  makes 
an  Angle  therewith  of  23  deg.  29  min.  It  is  divided  into  12  equal  Parts, 
called  Signs,  each  containing  30  deg.  which  are  as  follow. 


Aries  Y 
Taurus 
Gemini  it 
Cancer  gp 
Leo 
Virgo 


called 

Northern  Signs 


f  Libra  & 

Scorpio 

Sagittarius  X* 

K  Capricornus  VS  ^ 
I  Aquarius 
*  P if ces  K 


called 

Southern  Signs; 


The  Ecliptic  is  noted  by  the  Characters  of  the  12  Signs,  as  above. 

The  Poles  of  the  Ecliptic  are  two  Points  23d.  29m.  from  the  Poles  of 
the  Equinoctial,  reprefented  by  G  and  D. 

The  Zodiac  is  a  Zone,  having  ^about  8  deg.  in  Breadth  on  either  fide 
of  the  Ecliptic,  and  limits  the  Latitude  of  the  Planets  in  their  Revolutions. 

The  Meridians  are  great  Circles  interfering  each  other  in  the  Poles  of 
the  World,  and  cutting  theEquinorial  at  Right-angles,  as  NP,  R,  SP. 

The  Tropics  are  two  fmall  Circles  23d.  29m*  diftant  from  the  Equi- 
norial,  being  parallel  thereto,  and  limit  the  Sun’s  greateft  Declination  ; 
the  North  Tropic  being  marked  with  op  C,  called  the  Tropic  of  Cancer , 
the  South  Tropic  is  called  the  Tropic  of  Capricorn ,  and  marked  with 

B  vs. 

The  Polar  Circles  are  two  fmall  Circles  23d.  2gd.  from  each  Pole  of  the 
World,  being  parallel  to  theEquinorial,  as  F  e  G  and  D  e  Y. 

The  Zenith  is  an  imaginary  Point  in  the  Heavens  direriy  over  our 
Heads,  viz.  90d.  diftant  from  the  Horizon,  as  Z. 

The  Nadir  is  the  Point  diametrically  oppofite  to  the  Zenith,  as  N. 

The  Azimuths  are  great  Circles  interfering  each  other  in  the  Zenith 
and  Nadir,  and  cutting  the  Horizon  <*t  Right-angles,  as  Z  SN. 

The  Plorizon  is  a  great  Circle  god.  diftant  from  the  Zenith  and  Nadir,, 
and  divides  the  World  into  the  vifible  and  invifible Hemifpheres,  as  H  A  O, 

The  Meridian  of  a  Place,  is  that  Meridian  that  pafteth  by  the  Zenith 
and  the  Nadir  of  the  faid  Place,  and  is  reprefented  by  the  Circle 

ZNPOQNSPHASZ, 

Parallels  of  Altitude  or  Almi canters ,  are  fmall  Circles  parallel  to  the 
Horizon  ;  imagined  to  pafs  through  any  Degree  of  Altitude,  between  the 
Horizon,  and  the  Zenith,  as  alt. 

Parallels  of  Declination  or  Latitude ,  are  fmall  Circles  parallel  to  the 
Equinoctial,  and  are  called  Parallels  of  Declination,  with  refpect  to  the 
Heavens*  and  Parallels  of  Latitude  refpe&ing  the  Earth,  as  £0  p  R  C. 

Circle* 
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Circles  of  Longitude  in  the  Heavens,  are  great  Circles  interfering  each 
other  in  the  Poles  of  the  Ecliptic,  and  cutting  the  Ecliptic  at  right  Angles* 
as  NP,  O,  SP. 

Parallels  of  Latitude  in  the  Heavens,  are  fmall  Circles  parallel  to  theEcliptic. 

The  Latitude  of  a  Star  is  an  Arch  of  a  Circle  of  Longitude  contained 
between  the  Center  of  the  Star  and  the  Ecliptic,  and  is  accounted  either 
Northerly  or  Southerly. 

The  Longitude  of  a  Star  is  an  Arch  of  the  Ecliptic,  intercepted  between 
a  Circle  of  Longitude  palling  by  the  Star,  and  the  beginning  of  Aries  >  and 
is  accounted  according  to  the  Order  of  the  Signs. 

The  Declination  of  the  Sun  or  Star,  is  an  Arch  of  the  Meridian  con¬ 
tained  between  the  Center  of  the  Sun  or  Star,  and  the  EquinoCtial,  and 
is  accounted  either  Northerly  or  Southerly. 

The  Right  Afcenfion  is  that  Degree  and  Minute  of  the  Equinoctial  that 
comes  to  the  Meridian  with  the  Center  of  the  Sun  or  Star. 

Oblique  Afcenfion  is  the  Degree  and  Minute  of  the  EquinoCUal  that 
rifeth  with  the  Center  of  the  Sun  or  Star,  in  an  Oblique  Sphere. 

Oblique  Defcenfon  is  the  Degree  and  Minute  of  the  EquinoCtial  that  fets 
with  the  Center  of  the  Sun  or  Star,  in  an  Oblique  Sphere. 

Afcenfional  Difference  is  an  Arch  of  the  Equinoctial,  contained  between 
the  Right  and  Oblique  Defcenfion  or  Afcenfion,  or  it  is  the  Difference 
of  Time  between  the  Sun-rifing  or  fetting,  and  fix  o’Clock. 

The  Amplitude  is  an  Arch  of  the  Horizon,  being  the  Diftance  of  the 
Rifing  or  betting  of  the  Sun  or  Star  from  the  Eaft  or  Weft,  and  is  ac¬ 
counted  either  Northerly  or  Southerly. 

The  Latitude  of  a  Place,  is  the  Height  of  the  Pole  above  the  Horizon^ 
or  the  Diftance  between  the  Zenith  and  the  EquinoCEiah 
'  Longitude  on  the  Earth,  is  an  Arch  of  the  Equator  contained  between 
the  Meridian  of  the  Place,  where  the  Longitude  is  affigned  to  begin,  and  the 
Meridian  of  any  other  Place,  and  is  accounted  either  Eafterly  or  Wefterly. 

Aftronomic  Problems  ufejul  in  NAVIGATION* 

PROBLEM  L 


THE  Sun’s  Place  and  greateft  Declination  given*  to  find  it’s  prefent 
Declination. 

Example . 

Suppofe  the  Sun’s  Place  to  be  2od.  30m.  in  Gemini ,  the  greateft  De¬ 
clination  is  23d.  29m.  it  is  required  to  find  the  prefent  Declination. 


As  Radius 


The  Operation  by  the  Logarithms. 


Is  to  S.  Sun’s  greateft  Declination  23d.  29m.  . 
So  is  S.  Sun’s  Longitude  Sod.  30m.  from  Aries 


To  S*  Sun’s  prefent  Decimation  23d.  09m,  North 

'  p  a 


10.00000® 

— — —  mm . . 

9.600409 

Q-Q94QQ3 

/9-594412 

Sf 
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By  Gunter. 

TheExtentfrom  Radius  S.  god.  to  S.  23d.  29m.  will  reach  from  S.  8c<L 
30m.  to  the  S.  23d.  gm.  the  Sun’s  Declin.  N.  becaufe  in  a  Northern  Sign. 

J  Note,  The  Sun’s  Longitude  is  reckoned  from  the  next  Equinodlial  Point* 
Therefore  if  the  Sun  be  in  Aries ,  Taurus ,  Gemini ,  Capricornus ,  Aquarius , 
or  Pi  fees,  the  Longitude  is  accounted  from  Aries  ;  but  if  in  Cancer ,  Leof 
Virgo,  Libra ,  Scorpio,  Sagittarius ,  it  is  accounted  from  Libra . 

Tr/Vr,  Taurus,  Gemini,  Cancer,  Leo,  Virgo ,  are  called  Northern  Signs  5 
Libra,  Scorpio,  Sagitarius ,  Capricornus ,  Aquarius,  and  Pi  fees,  are  called 
Southern  Signs.  Consequently,  if  the  Sun’s  Place  be  in  any  of  the  firft 
fix  Signs,  the  Declination  is  North  ;  but  if  in  any  of  the  latter  fix,  the 
Declination  is  South.  P  R  O  B.  II. 

The  Sun’s  greateft:  Declin.  and  prefent  Declin.  given,  to  find  his  Place. 
The  Sun’s  greateft  Declination  is  23d.  29m.  and  prefent  Declination  is 
l8d.  3011)0  North  incceafing,  the  Sun’s  Place  required  t 

By  the  Logarithms. 

As  the  S.  of  the  Sun’s  greateft  Declination  23d,  29m.  9.600409 

To  the  Radius  —————— —————— . . -  •  ■ — — — ■■■  ■—  10.000000 

So  is  the  Sine  of  the  prefent  Declination  i8d,  30m.  North  9.501476 

To  the  Sine  of  the  Sun’s  Longitude  52d.  46m.  ■ — - - - — —  9.901067 

That  is  one  Sign  (3od.  making  a  Sign)  and  22d  46m.  from  Aries,  be¬ 
caufe  the  Declination  is  North  and  increasing,  that  is  22d.  46m.  of  Taurus  § 
but  if  the  Declination  had  been  North  decreaftng,  it  muft  have  been  ac¬ 
counted  from  Libra,  and  then  it  would  have  been  7d,  14m.  in  Leo. 

By  Gunter. 

The  Extent  of  the  Compafles  from  the  Sine  23d*  29m.  the  greateft 
Declination,  to  Radius,  S.  god.  will  reach  from  S.  i8d.  30m.  the  Sun’s 
prefent  Declination,  to  5 2d  46m.  the  Sun’s  Longitude  as  above. 

P  R  O  B.  III. 

The  Sun’s  Place  and  greateft:  Declination  given,  to  find  the  Right  Af¬ 
cenfion.  Example . 

The  Sun’s  Place  iod.  30m.  in  Aquarius,  the  Right  Afcenfionis  required 

The  Operation  by  the  Logarithms. 

As  Radius  — - — — - * — — . . . . —  10.000000 

To  the  Tangent  of  the  Sun’s  Longitude  from  Aries  4gd.  30m.  10.068501 
So  is  the  S.c.  of  the  greateft  Declination  23d.  29m,  — - —  9.962453 

To  the  Tangent  of  the  Sun’s  Right  Afcenfion  4yd.  2m. -  10.030954 

By  Gunter. 

The  Extent  from  Radius  S.  god.  to  S.c.  of  the  greateft  Declination  66d. 
31m.  will  reach  from  Tangent  Sun’s  Longitude  from  Aries  49d.  30m.  to 
die  Tangent  of  the  Right  Afcenfion  4yd.  02m,  required.  Note, 
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Note ,  This  Proportion  gives  the  Sun’s  Right  Afcenfion  from  the  next 
Equinoctial  Point ;  but  it  ought  to  be  accounted  from  Aries  according  to 
the  Order  and  Succefion  of  the  Signs,  and  therefore  in  this  Cafe  4yd.  2m» 
fubtra&ed  from  36od.  (becaufe  the  Sun  is  in  the  4th  Quarter  of  the  Eclip¬ 
tic!  or  South  decreafing  gives  31 2d.  58m.  the  Right  Afcenfion  from  Aries * 

PROB.  IV. 

The  Latitude  of  a  Place,  and  the  Sun’s  Declination  givenf  to  find  the 
Sun's  Amplitude. 

Example . 

The  Latitude  5id.  32m.  North,  and  the  Sun’s  Declination  15T  20m* 
North,  what  is  the  Amplitude  ? 


The  Operation  by  the  Logarithms® 

As  S.c.  of  the  Latitude  5  id.  32m. - - 

To  Radius  - - - -  ■■ 

So  is  the  S.  of  the  Declination  13d.  20m.  North  — 
To  the  S®  of  the  Sun’s  Amplitude  23d.  9m*  — - 

By  Gunter. 


9-793832 

10.000000 

9-422318 

9.628486 


The  Extent  from  the  S.c.  of  the  Latitude  38d,  28m.  to  the  Sine  of  the 
Declination  13d.  20m  North,  will  reach  from  Radius  S.  90 <L  to  8.  23d, 
9m.  the  Sun’s  Amplitude  North,  as  above. 

Note>  If  the  Declination  be  North,  the  Amplitude  is  North,  and  if 
the  Declination  be  South,  the  Amplitude  is  alfo  South, 


PROB,  V, 

The  Latitude  of  a  Place,  and  the  Sun’s  Declination  Riven,  to  find 
the  Afcenfional  Difference.  h  * 

Example . 

Suppofe  in  the  Latitude  5 id.  32m.  North,  the  Sun’s  Declination  is 
sod®  45m,  North,  and  the  Afcenfional  Difference  required,, 


7 he  Operation  by  the  Logarithms. 


As  Tangent  Complement  Latitude  fid.  32m. _ 

To  Radius  — .  . . 

So  is  the  Tangent  of  the  Sun’s  Declination  iod.  45m. 
1  o  the  Sine  of  the  Afcenfional  Difference  13d.  49m*, . 

By  Gunter. 


Q, 9OO086 

'.Jar--- . _ 1  .  _ 1 .  jj 

lo.oooobo 

9.278424 

9-37*33$ 


The  Extent  from  Tangent  38d.  28m.  (the  Complement  of  Latitude)  to 
Tangent  led  45m,  the  Sun’s  Declination  j  will  reach  from  Radius  S 
90d,  to  S.  13d.  49®'  the  ^un  s  Afcenfional  Difference  as  above,  ° 


PROB. 


II 
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PROB.  VI. 


To  find  the  Oblique  Afcenfion  and  Defcenfion. 

Firft,  Find  the  Afcenfional  Difference  by  the  Fifth  Problem. 

Secondly,  The  Right  Afcenfion  by  the  Third  Problem. 

When  the  Latitude  and  Sun’s  Declination  are  both  North  or  both 
South,  the  Afcenfional  Difference  fubtraaed  from  the  Right  Afcenfion, 
gives  the  Oblique  Afcenfion,  and  added  thereto,  gives  the  Oblique  Def¬ 
cenfion.  But  when  one  North  and  the  other  South  the  Afcenfional 
Difference  added  to  the  Right  Afcenfion,  gives  the  Oblique  Afcenfion, 

and  fubtraaed  gives  the  Oblique  Defcenfion. 

Note.  That  if  the  Afcenfional  Difference  exceed  the  Right  Afcenfion, 
add  to  the  Right  Afcenfion  360  Degrees,  then  luhtradt  the  Afcenfional 

Difference  therefrom.  f  ,  v  ^  r, 

Or,  if  both  being  added  together  exceed  360  Degrees,  the  Lxcels  is 

the  Oblique  Afcenfion  or  Defcenfion. 

PROB.  VII. 

To  find  the  Time  of  the  Sun’s  Riling  and  Setting,  and  Length  of  the 

Find  the&Afcenfional  Difference  by  the  fifth  Problem,  which  convert 
Into  Hours  and  Minutes  of  Time,  accounting  for  1  5  Degrees  of  the  Equi¬ 
noctial  one  Hour,  and  for  every  Degree  4  Minutes  of  Time,  and  for 
©very  ic  Minutes  of  the  Equinoctial  1  Minute  of  Time.  _  , 

i  If  the  Latitude  and  Sun’s  Declination  are  both  North  or  both  South, 
the  Afcenfional  Difference  added  to  fix  Hours,  gives  the  1  ime  of  Sun- 

fetting  5  and  fubtraded  is  the  Time  of  Sun-rifmg  Ar  r  1 

2.  But  if  one  be  North  and  the  other  South,  then  the  Afcenfional 
Difference  added,  gives  the  Time  of  Sun-rifing  ;  and  fubtraaed  is  the 

Time  of  fetting.  ’  , 

The  Time  of  Sun-fetting  doubled,  gives  the  Length  of  the  Day ;  the 

Time  of  SunVrifing  doubled,  is  the  Length  of  the  Night. 

Example. 

In  Latitude  5id.  32m.  North,  fuppofe  the  Sun  s  Declination  2fd.  57^* 
North,  the  Afcenfional  Difference  is  3od.  29m.  which  reduced  in  'I  ime  is 

H.  M.  S. 

2  01  56 

6  00  00  H.  M.  S. 

.  Sunfetteth— 8  01  56)  C  16  03  52?  C  Day 

£  doubled  is  ^  C  length  of  the  < 

C  Night 

PROB* 


Sun  rifeth— 3  58  04  } 


07  56  08 
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PRO  B.  VIII. 

The  Latitude  of  a  Place)  the  Sun’s  Altitude  and  Declination  given*  to 
find  the  Azimuth.  & 

The  RULE . 

Take  the  Complement  of  the  Altitude,  the  Compl.  of  the  Latitude,  and 
the  Compl.  of  the  Declination,  add  them  together,  and  take  the  half  Sum  - 
fubtrad  the  Compl.  of  the  Declination  from  the  half  Sum,  and  take  the 
Remainder;  then  fet  down  the  Compl.  Arithmetical  of  the  Sines  of  the 
Compl.  Altitude,  and  Compl.  Latitude,  and  thereto  add  the  Sines  of  the 
half  Sum  and  Remainder  ;  half  the  Sum  of  thefe  four  Logarithms  is  the 
S.c.  of  half  the  Azimuth  required. 

Note;  If  the  Declination  be  South  in  North  Latitude,  or  North  in  South 

Latitude,  inftead  of  taking  the  Complement  of  the  Declination  to  god, 
you  muft  add  god.  thereto,  and  then  proceed  as  before* 

Phe  Operation  by  the  Logarithms. 

d.  m. 

42  :  30  Compl.  Altitude  A.M.— - S,  Co.  Ar.— . 0.1702 17 

38  .  28  Compl.  Latitude  North-— Co.  Ar.“— » 0.206168 
69  :  30  Compl.  Declination  N.  or  Sun’s  Diftance  from  the  Pole. 


150  :  28  Sum 


75  :  14  Half  Sum - - - S - 9.985414 

5  :  44  Excefs  of  the  half  Sum  above  c.  Deck  S.  — 8.999559 


Sum  19.361458 

6id.  :  21m.  S.  c.  ■  . . Half  Sum  9.680720 

6 id..  :  21m.  — _ 


doubled  I22d.  :  42m.  the  Sun’s  Azimuth  from  the  North  required, 

j The  Operation  by  Gunter’s- Scale. 

The  Extent  of  the  Compares  from  Radius  S.  qodv  to  5.  42d.  30 m* 
the  Complement  of  the  Altitude,  will  reach  from  S.  38a.  28m.  the 
Complement  of  the  Latitude,  to  Sine  24d,  40m.  then  the  Extent  from 
Sine  24d.  40m.  to  Sine  75a.  14m.  the  half  Sum  will  reach  from  S. 
5<E  4 4m*  (the  Excels  of  the  hall  Sum,  above  the  Complement  De-» 
dination)  to  i22d.  42m.  (upon  the  Line  of  Verfed  Sines )  which  is  the 
Azimuth  required* 

Example 


1-20 
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Example  2.  In  the  Latitude  of  5 id.  32m.  ^or^’  ^un  s  Declinatio* 
is  i8d.  15m.  Souths  his  Altitude  lyd.  45m*  and  the  Azimuth  from  the 

North  required  l 


The  Operation  by  the  Logarithms* 


d.  m, 

72  :  1 5  Compl.  Altitude  — — —  — — — 

38  :  28  Compl.  Latitude —————  — 
108  :  15  Declination,  90  deg.  being  added* 


—  S.  Co.  Ar.  0.021 1 

—  S.  Co.  Ar.  0.206168 
becaufe  South. 


218  :  58  Sum 


109  :  29  Half  Sum  fupp.  to  i8od.  is  yod.  31m.  S.  —  9-974391 

“ TTi;  Remainder  ■■  - — — ~  8. - 8.337924 

d.  m.  Sum  18.^34666 

79  :  20  — S.c. . ■—  half  Sum  ——9.267333 

79  :  20 

Which  doubled  is  1J8  :  40"  the  Azimuth  from  the  North  required. 


By  Gunter. 

The  Extent  from  Radius  S.  9od.  to  the  S,  y2d.  1  5m.  the  Comp.  Alti¬ 
tude  will  reach  from  Sine  38d.,  28m.  the  Complement  Latitude,  to 
S.  36d.  20m.  then  the  Extent  from  Sine  36J.  20m.  to  7od.  31m.  the 
Supplement  of  ioqd.  29m.  (the  Half  Sum)  to  i8cd.  will  reach  fr<,m  the 
Remainder  id.  14m.  to  isBd.  40m.  (upon  the  Line  of  Verfed  Sines)  the 
Sun’s  Azimuth  as  above. 

In  South  Latitude,  the  Operation  is  the  fame  with  the  two  preceding 
Examples,  only  the  Azimuth  is  found  from  the  South. 

After  the  fame  manner  you  may  find  the  Azimuth  of  any  Star. 

P  R  O  B.  IX. 

The  Latitude  of  the  Place,  the  Sun’s  Declination  and  Altitude  being 
given,  to  find  the  Hour  of  the  Day. 

Example .  In  the  Latitude  of  5 id.  32m.  North,  fuppofe  the  Sun's 
Declination  23d.  29m.  North,  the  Altitude  36d.  30m.  in  the  Afternoon, 
and  the  Hour  from  Noon  required. 

The  Rule .  Take  the  Complement  of  the  Declination,  the  Comple¬ 
ment  of  the  Latitude,  and  the  Complement  of  the  Altitude,  add  them 
together,  arid  take  the  half  Sum,  fubtra£l  the  Complement  of  the  Altitude 
from  the  half  Sum,  and  take  the  Remainder,  then  fet  down  the  C©moie- 

s&ent 
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snent  Arithmetical  of  the  Sine  Complement  of  the  Declination  and  Com¬ 
plement  Latitude,  and  thereto  add  the  Sines  of  the  half  Sum  and  Remain** 
der  $  half  the  Sum  of  thefe  four  Logarithms,  is  the  S.c»  of  the  half  Tims 
required  in  Degrees  and  Minutes  of  the  Equino&iah 

The  Operation  by  Logarithms. 


d.  m. 

66  :  31  Corn  pi.  Declination  S.  Co.  An  0*037547 

38  :  28  Com  pi.  Latitude  S.  Co.  An  0.206x68 

53  :  30  Compl.  Altitude 


158  :  29  Sum 


79  :  14  Half  Sum  —  —— Sine  9.992287 

25  :  44  Remainder  Sine  _  9.637673 

Sum  19-8736  75 

d,  m.  < —  - ... 

30  09  -  ■—  S.c.— Half  Sum  9.936837 

30  09 


which  doubled  is  60  x8,  and  reduced  into  Time,  makes  4  hours  x  min.  } 

the  Hour  of  the  Day  in  the  Afternoon. 

But  if  it  had  been  in  the  Forenoon,  4  hours  1  min.  j  fubtra&ed  from. 
12  hours,  leaves  7  hours  58  min.  f  for  the  Time  in  the  Morning. 

If  the  Declination  had  been  Southerly,  then  inftead  of  taking  the  Com¬ 
plement  of  the  Declination  to  90  deg.  there  muft  be  90  deg.  added  thereto^ 
as  in  the  feeond  Example  of  the  Eighth  Problem  %  do  the  fame  when  the 
Declination  is  North  in  South  Latitude® 


By  Gunter. 

The  Extent  of  the  Compares  from  Radius  S.  qod.  to  S.  66d*  31m.  th@ 
Complement  of  the  Declination,  will  reach  from  S.  38d.  28m,  the  Com* 
plement  Latitude,  to  S.  34d.  40m.  then  the  Extent  from  S.  34a.  40m® 
to  the  S  of  79d.  14m.  the  half  Sum,  will  reach  from  $.  23d.  44m.  the 
Remainder,  to  6od,  18m.  (upon  the  Line  of  Verfed  Sines)  the  Hour  of 
the  Day  as  above3 

.  P  R  OBLEM  X, 

Having  the  Latitude  of  the  Place,  the  Sun’s  Right  Afcenfion  with  the 
Right  Afcenfion,  Declination,  and  Altitude  of  a  Star  given*  to  find  the 
Hour  of  the  Night  ’  6 

QL  Bxatnpk 
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Ajlronomic  Problems « 
Example . 


In  the  Latitude  of  51  deg.  32  min.  North,  on  the  18th  of  January, 
1*75^,  the  Sun’s  Right  Afcenfion  was  20  hours  2  min.  the  Right  Afcenhon 
of  the  Lion’s -Tail  was  11  hours  35  min.  the  Declination  16  deg.  6  min. 
North,  the  Altitude  30  deg.  30  min.  to  the  Eaftward  of  the  Meridian,  the 
Hour  of  the  Night  required. 


The  RULE. 

1 

Take  the  Complement  of  the  Star’s  Declination,  the  Complement  of 
the  Latitude  of  the  Place,  and  the  Complement  of  the  Sun’s  Altitude  5 
add  them  together,  and  take  the  half  Sum,  fubtradt  the  Complement  of 
the  Altitude  from  the  half  Sum,  and  referve  the  Remainder  ;  then  fet 
down  the  Complement  Arithmetical  of  the  Sines  of  the  Complement  of  the 
Star’s  Declination  and  of  the  Latitude  of  the  Place,  and  thereto  add  the 
Sines  of  half  the  Sum  and  Remainder  :  Half  the  Sum  of  thefe  four  Loga¬ 
rithms,  is  the  S.c.  of  half  the  Diftance  from  the  Meridian. 


The  Operation  by  Logarithms. 


•  S.  Co.  Ar.  0.017377 
-  S.  Co.  Ar.  0.206168 


171  :  52 

85  :  56  Half  Sum  Sine  - —  9’9989°5 

26  .  26  Remainder  Sine  «—  9.648512 


Sum  19.870962 


3od.  28m.  — —  S.c.  — - Half  Sum  9.935481 

3od.  28m.  - - 

which  doubled  is  6od.  56m.  and  reduced  into  Time,  gives  four  Hours 
three  Minutes,  forty-four  Seconds,  or  3  quarters  of  a  Minute.^ 

By  the  Directions  given  in  the  Ufe  of  the  Table  of  the  Sun’s  Right 
Afcenfion,  and  of  the  Right  Afcenfion  and  Declination  of  the  fixed  Stars, 
find  the  Time  of  the  Star’s  coming  upon  the  Meridian,  if  the  Star  be  to 
the  Eaftward  of  the  Meridian  fubtraft  the  Star’s  Diftance  from  the  Me¬ 
ridian  in  Time,  from  the  Time  of  the  Star’s  coming  upon  the  Meridian ; 

but 


cl.  m. 

73  :  54  Compl.  Star’s  Declination  - 
38  :  28  Compl.  Latitude  ■  — — 

59  :  30  Compl.  Star’s  Altitude 


; 
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but  if  the  Star  be  to  the  Wehward  of  the  Meridian,  add  the  Star’s  Dif- 
tance  from  the  Meridian,  to  the  Time  of  the  Star’s  coming  to  the 
Meridian  ;  the  Sum  or  Difference  is  the  Hour  of  the  Night.  In  this  Ex¬ 
ample,  The  Sun’s  Right  Afcenfton  20  Hours  02  Minutes  fubtraded  from 
the  Star’s  Right  Afcenfion  (with  24  Hours  added  thereto)  35  Hours  35 
Minutes,  leaves  15  Hours  33  Minutes,  the  Time  of  the  Star’s  coming  on 
the  Meridian  ;  from  which  fubtra&ing  4  Hours,  3  Minutes,  44  Seconds, 
the  Hour  above  found,  leaves  11  Hours,  29  Minutes,  16  Seconds,  the 
Hour  of  the  Night 

Note  farther.  If  the  Star’s  Declination  be  South  in  North  Latitude,  or 
North  in  South  Latitude,  inftead  of  taking  the  Complement  Declination 
to  90  deg.  there  muff  be  90  deg.  added  thereto,  as  has  been  fhewn  in  the 
Eighth  preceding  Problem. 

The  Operation  by  GunterVScale. 

The  Extent  of  the  Compaffes  from  Radius  S.  9od.  to  the  S.  of  73  De¬ 
grees  54  Minutes,  the  Complement  of  the  Star’s  Declination,  will  reach 
from  S.  38  Degrees  28  Minutes  the  Complement  of  the  Latitude,  to  the 
S.  36  Degrees  40  Minutes  $  then  the  Extent  from  the  S.  36  Degrees  40 
Minutes,  to  S.  85  Degrees  56  Minutes  the  half  Sum,  will  reach  from  S. 
26  Degrees  26  Minutes  the  Remainder,  to  60  Degrees  56  Minutes  (upon 
the  Line  of  Verfed  Sines  required  ;)  With  which  proceed  as  has  been 
direfted  to  find  the  Hour  of  the  Night. 


Courfes  and  Di fiances  between  fome  of  the  moft  eminent  Places 
on  the  Coaft  of  England,  &c.  As  aljo  the  thwart  Courfes  be¬ 
tween  the  Eaji  Coaft  of  England  and  Holland,  the  South 
Coaft  of  England  and  France,  and  the  Weft  Coaft  of 
England  and  Ireland, 


FROM  Whitby  to  Tinmouth ,  NW  by  N. - 

From  Buchanefs  to  Cathnefs ,  North  Wdft  — - —  — — — 
From  the  North  Foreland  to  Flujhing ,  Eaft  — — — — — 
From  the  North  Foreland  to  the  Texel>  NE.  by  N.  half  E. 

From  the  Spurn  to  theTexel,  Eaft  by  South  ^  —  >— - - 

From  Tinmouth  to  the  Naze  of  Norway ,  NE  by  E.  — — 

From  Tinmouth  to  Holy  Land Eaft  by  South - 

From  Tinmouth  to  the  Scaw9  Eaft  North  Eaft  - — — - 

From  Yarmouth  to  the  Texel,  Eaft  by  North - * - 

0,2 


14 

27 

24 

5° 

55 
1 18 

1 10 

uo 


F  34 
rrom 


c 
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Soundings  coming  into  the  Channel 

Leag„ 


From  NewcajHe  to  Maes  Deep,  ENE.  — —  —  — . »"-■  ■  ■  ■■  — ■  *  83 

From  Aberdeen  to  Maes  Deep ,  South  Eaft - -  -  -  ■  -  113 

From  the  North  Foreland  to  the  Maes ,  ENE.  •  . * - — — — — -  30 

From  NewcajHe  to  the  Fly,  BSE.— — — - — — — — — - — —  90 

From  Scarborough  to  Holy  Land,  Eaft  Northerly — - - - - — - -  97 

From  the  Start  to  the  Eddy ft  one  ,  Weft  half  South  - - —  — - —  7 

From  the  Land's- end  to  Scilly,  WSW.  three  quarters  W.  -  — -  9 

From  the  Cajkets  to  Blakenefs ,  Eaft  North  Eaft  - - ■— - — - 55 

From  Be  achy  to  Blakenefs ,  Eaft  a  quarter  North  - - — - -  15 

From  Dover  to  Diep ,  South  half  Weft  - — - — — - - — — — — —  ™  25 

From  the  Lizard  to  Guernfey ,  Eaft  by  South  — - — - —  35 

From  the  Start  to  Seven  Ifles ,  South  half  Eaft  * - — - - 25 

From  Sc  illy  to  UJhant ,  South  Eaft  by  South  — - — — - — — — -  35 

From  the  Lizard  to  UJhant ,  South  - - — — — - —  — - — — —  29 

From  Hartland  Point  to  the  Eland. of  Lundey ,  North - - - — — •  3 

From  Lundey  to  the  Holms ,  Eaft  by  North,  Northerly  "■  ■■■  -  18 

From  Black  Rock  to  Tufcar ,  Eaft  North  Eaft  — — — — — «  — ■  3 

From  Cape  Clear  to  Old  Head ,  Eaft  by  North  - - - — — - -  13 

From  Grejholm  to  Waterford,  Weft  by  North - - - - —  21 

From  the  Land' s-End  of  England  to  Tufcar ,  North  by  Weft  - -  ■■■  40 

From  the  Land? s-End  of  England  to  Waterford ,  NNW , - — - 40 

From  Holy-Head  in  the  Eland  Anglefea ,  to  the  Bar  of  Dublin,  W  by  N.  18 

From  Rochel  to  Black  Rock,  South  by  Eaft  - - — - — —  80 

From  the  Land' s-End  of  England  to  Cape  Clear,  NW,  by  W.  — . -  55 

From  the  Land' s-End  of  England  to  Old  Head,  North  Weft  - - 45 


^  TABLE  of  the  Soundings  coming  into  the  Channel,, 
rejpetdling  the  Bearing  and  Diftances  g/’ Stilly,  Ufhant,  the 
Lizard,  &c.  with  the  Depth  in  Fathoms ,  and  the  various 
forts  of  Ground .  \ 


Bearings 

j 

Diftance 

Lat. 

D.  M. 

Depth  of  W.  | 

d  South 

05 

50  20 

50 

|  S  S  E. 

05 

5°  12 

45 

SSE. 

06 

50 

E  S  E. 

06 

53 

J  E  by  S. 

08 

50  12 

78 

1  E  by  N» 

0749  15 

72 

l  EbyN. 

1548  50 

72l 

The  various  forts  of  Ground . 


Branny  Sand,  like  ground  wheat 
White  fand  mixed  with  (hells 
Coarfe  oufey 

Coarfe  fand  and  fine  red  (hells 
Oufe  fand,  Queens  (hells  amongft  it 
Oufe  like  muftard  feed  with  broken  fhells 
Pepper  fand,  black  and  yellow  Scilly 


tUV< 
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Soundings  coming  into  the  Channel* 


5^ 


1 


*5  <( 


Bearings. 

0 

Lat. 

D.  M. 

Depth  ] 

E  by  N. 

24 

49 

50 

72 

EN  E„ 

°7 

49 

15 

60 

EN  E. 

2C 

49 

15 

80 

EN  E. 

55 

103 

N  E  by  F. 

22 

49 

10 

85 

N  E  by  E. 

10 

49 

20 

55 

N  E  by  E- 

5c 

49 

50 

100 

N  E  by  E- 

2  5 

49 

5° 

64 

N  E  by  E, 

06 

49 

10 

48 

N  E  by  E. 

<3 

49 

43 

65 

North  Eafl 

i  c 

49 

40 

65 

N  E  by  N 

10 

49 

20 

57 

N  N  E. 

10 

49 

47 

100 

N  by  E. 

18 

68 

North 

12 

49 

15 

65 

North 

10 

49 

47 

65 

N  N  W. 

3o 

48 

52 

77 

NW  by  N 

°7 

49 

40 

54 

North  Wefl 

04 

50 

10 

50 

North  Well 

°7 

49 

47 

60 

NW  by  N 

04 

50 

25 

61 

NW  by  W. 

21 

2 

44 

W  by  N. 

*3 

50 

25 

63 

Weft 

2] 

50 

08 

66 

W  by  S, 

32 

49 

50 

75 

W  by  S. 

3! 

40 

North  1 

06 

48 

36 

63 

N  by  E.1 

18 

48 

15 

80 

NE  by  N. 

II 

60 

North  Eafl 

29 

48 

50 

85 

North  Eafl 

25 

48 

10 

55 

NEby  N 

°7 

48 

3° 

68 

E  N  E. 

M 

48 

36 

68 

E  by  N, 

25 

+8 

3° 

8S 

Eaft  1 

18 

49 

00 

70 

Eaft 

06 

49 

00 

65 

•  Eaft 

15 

49 

15 

7° 

Eaft 

33 

49 

15 

87 

Eaft 

<>4 

49 

10 

60 

The  various  forts  of  Ground 


Black,  white  and  red  Stones  with  Qufey 

Some  black  Sand 

Rocky  Ground 

Fine  white  Sand 

Sand  and  Oufe  together 

White  and  red  Sand  mix'd  with  Shells 

White  Sand  with  Oufe  and  Nits 

Branny  Sand  with  white  and  red  Shells 

Black  Sand 

Branny  Sand  with  fome  pieces  of  Shells 
Branny  Sand,  fmall  Stones,  Herring  Bones 
Small  red  Sand 

White  Sand  then  entring  on  the  Bank 
Red  fand  wi  h  black  andwhite  fcollop  fhells 
Broken  Shells  with  white  and  red  Sand 
White  Sand  on  the  Eaft  part  of  the  Bank 
Red  Sand  and  Shells  amongft  it 
More  fhells,  the  LtzardNE.  dift.  18  leag® 
Branny  Sand  with  black  and  broken  fhells 
Stony  Ground 

Red  and  black  Sand,  with  gliflering  fhells 
Shells  and  Sand  like  Points  of  Needles 
Fine  white  Sand  with  little  Oufe 
Red  and  black  Sand  with  gliflering  fhells 
Fine  white  Sand  and  gliflering  Shells 
Like  broken  Wheat  or  Coarfe  Bran 

Full  of  fmall  Maes  Sand 

Round  Stones  mixed  with  fcollop  Shells 

Small  beaten  Shells  and  Hakes  Teeth 

Great  and  fmall  pieces  of  Cockle  Shells 

Grey  and  brown  Sand  with  white  Sheila 

White  and  grey  Maes  Sand 

Small  Shells  and  Herring  Bones 

White  and  grey  fand  with  fmall  red  ftones 

Branny  Sand  with  fome  Shells 

'Red  fand,  fhells  things  like  Needles  points 

Fine  white  Sand 

Dazling  Sand  like  Barley  Straw 

Full  of  Maes  Sand  and  broken  Shells 

E.  by  S» 
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Soundings  coming  into  the  Channel \ 

1 


Bearings. 

i  ■ 

u 

• 

Lat. 

D.  M. 

Depth  | 

The  various  forts  of  Ground. 

E  by  S. 

48 

56 

63 

Shells  like  Perriwinkles 

ESE. 

*5 

48 

1 5 

70 

Shells  grey  and  red  pieces  of  cockle  fhells 

<  ESE. 

12 

49 

20 

68 

Grofs  white  fand  with  fhells 

ESE. 

8 

49 

5 

64 

White  fhells  and  fine  fmall  ftones 

ESE. 

6 

6l 

Hakes  teeth  and  fhells  like  oatmeal  hufks 

SE  by  E. 

20 

49 

15 

72 

Great  ftones  like  peafe  and  beans 

SE  by  E* 

9 

49 

15 

65 

Sand  and  fome  fhells 

SE  by  E. 

37 

48 

30 

65 

James’s  fhells 

SE  by  E. 

*5 

49 

25 

60 

Small  fcollop  fhells,  with  fome  Hones 

9 


se  me. 


Lizard . 

r 

Bearings. 

0 

s 

s 

Depth  | 

The  various  forts  of  Ground . 

North  Eaft 
NE  by  N. 
NNE. 

N  by  E. 
North 
North  Weft 
North  Weft 
W  N  W. 
W  by  N. 
W  by  S. 
NE  by  E. 
NE  by  E. 
w.  North  Eaft 

61 

10 

9 

i5 

1 

5 

3 

3f 

4 

3 
12 

4 

6I 

43 
52 

5° 

58 

39 

45 

46 

47 

40 

41 
57 

44 
50 

Marfhy  fhells  and  fome  fcollop  fhells 

Marfhy  fhells  and  Hakes  teeth 

Marfhy  fhells  like  Oatmeal  hufks 

Marfhy  fhells  and  Hakes  teeth 

Stones  as  big  as  Beans  four  Leagues  off 

Grey  fand  like  Oatmeal  Flour 

Marfhy  fhells  like  fmall  ftones 

Small  fhingly  ftones,  and  marfhy  fhells 

Fine  marfhy  fhells  like  white  ftones 

Black  gravelly  Ground  with  fmall  ftones 
Scollop  fhells 

Great  ftones  and  rough  Ground 

Like  Hufks  of  Oatmeal  and  fmall  ftones 

t  ( 

2  ( 

•  N  {  a  Mile 
W.  2  Miles 
S.  1  Mile 

35 

34 

26 

Dirty  brown  fand  and  Hakes  teeth 

Dirty  brown  fand 

Fine  fand,  and  within  this  28  and  30  fathom 

fN  by  E.N.Iy 
^  |  NW  by  W. 
NW  by  N. 

I  N  byWWly 
{NW  by  W. 


8i 

40 

4? 

43 

3 

38 

12 

38 

H 

43 

C  Like  the  Duft  of  a  Grindftone  with  Hakes 
\  Teeth  and  fhells 
Gravelly  fand,  fmall  ftones  and  fhells 
(  Reddifh  fhells  mafhed  as  if  beat  in  a  mor- 
l  tar,  white  fand  and  fcollop  fhells 


Foreland 
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Soundings  coming  into  the  Channel. 


1 

"<s 

J . 

r 

Bearings. 

o 
*+  * 

• 

Depth 

The  various  forts  of  Ground, 

NE  by  E. 
North 

N  by  E. 
NE  by  N. 
NNE. 
NE  by  E. 
W  N  W. 

08 

08 

5z 

H 

08 

2i 

2t 

35 

40 

33 

41 

40 

27 

'20 

Small  fhingly  ftones  as  big  as  Peafe 

Streamy  Ground  with  fmall  ftones 

The  fame  with  fome  black  fands 

Fine  fand  and  fcollop  fhells 

Fine  fand,  fcollop  {hells  and  fmall  ftones 

Shingly  Ground 

Small  ftones 

Needles 

_ 

r  NE  by  E. 

NE  half  E. 

^  North  Eaft 

02 

22 

02 

l7 

1 7 

13 

* 

Great  fhingly  Ground 

Small  fhingly  Ground 

Rocky  Ground 

«  f  NbyW. 

<(  E  by  N. 

5  L  N  by  E- 

3i 

04 

03 

20 

21 
18 

All  the  Ground  from  St.  Albans  to  the  Eaft-end 
of  the  Wight  is  chalky  and  brown  fand. 

Dunnofe  | 

W  by  S. 

I  Weft. 

|  W  N  W. 

L  N  by  W. 

04 

04 

08 

06 

16 

21 

33 

26 

Rough  Ground  with  fome  big  ftones 

A  kind  of  fandy  fifhy  Ground 
(  Fifhy  Ground  fome  what  red,  with  ftones  as 
l  big  as  Peafe,  and  fmall  Beans. 

Directions  to  Jail  into  fome  of  the  Principal  Harbours  on 

the  Coajl  of  England* 


Directions  to  fail  into  Scilly* 


~ CILLT  is  divided  into  divers  Iflands ;  along  the  Weft- fide  lieth  a  great 
}  many  Rocks.  There  are  feveral  Channels  through  which  to  go  in, 
ut  the^  Southerraoft  called  St.  Marys  Sound  is  the  beft,  being  a  fair 
pening  of  the  Channel,  but  near  the  midft  lie  two  funken  Rocks,  which 
i  foul  Weather  the  Sea  may  be  feen  to  break  over  ;  It  is  beft  to  leave 
3em  on  the  Larboard  Tide  going  in,  and  on  the  Starboard-fide  coming  out* 
}o  fo  near  the  Starboard -fhore,  as  that  a  Stone  might  almoft  be  thrown 
n  it.  And  when  you  are  within  the  Point,  luff  up  round,  and  come  to  an 
Anchor  in  Sight  of  the  Houfes  ;  or  when  the  Town  is  brought  open  to 
he  Valley,  leave  two  thirds  of  the  Harbour  on  the  Larboard-fide. 


— 


128  To  fail  into  Jome  of  the  Principal  Harbours 

Directions  for  failing  into  Mount’s-Bay. 

To  anchor  in  Cover VLake. 

There  are  two  funken  Rocks,  which  lie  right  in  the  Way  of  going 
Into  the  Lake,  about  a  Mile  without  your  Anchoring  Place  j  thefe  Rocks 
lie  NNW,  and  SSE.  about  half  a  Mile  in  length,  to  lhun  which  ob« 
ferve  the  following  Directions. 

If  the  Wind  is  in  the  Eaftern  Hank,  give  the  Eaflern  Shore  about  a 
League  Birth,  and  keep  St.  Paul' s  Church  wholly  in  fight  above  the  Hill, 
Til  you  bring  a  Church  on  the  Eaftern  Shore  a  Saif’s  Breadth  to  the’ 
Northward  of  St.  Michael's  Mount,  then  bear  away  for  the  Lake  Hill, 
keeping  your  Mark  till  you  run  St.  Paul's  Church  down  under  the  Hill,’ 
then  let  go  your  NE.  Anchor,  and  carry  the  other  to  the  SW.  and  you 
will  be  well  moor’d,  and  in  good  fine  Ground  all  Sand. 

You  may  come  in,  keeping  one  half  of  the  Church  above  the  Hill, 
you’ll  go  clear  of  them  to  the  Eaftward,  and  when  it  Ihuts  down  you  are 
to  the  Weft  ward  of  them,  and  when  upon  them  the  Top  of  the  Tower 
and  a  long  Hedge  is  in  one,  about  6  or  7  Feet  at  low  Water. 

It  the  W;nd  is  in  the  Southern  or  Weftern  Hank  keep  the  Land  on 
board,  which  is  bold  ;  you  may  go  within  a  quarter  of  a  Mile  of  the 
Point  :  run  till  you  fhut  Moufehole  Bland  in,  and  St.  Pauls  Church  down 
under  the  Land  well,  to  come  too  with  your  SW.  Anchor,  then  carry  the 
other  to  the  NE.  you  will  be  well  moor’d  in  fine  Ground  as  before  men¬ 
tioned  :  Be  fure  to  have  the  Church  on  the  Eaftern  Shore  a  Sail’s  Breadth 
to  the  Northward  of  the  Mount. 

If  your  Ground  Tackling  is  good  your  Anchors  will  never  ftart,  the 
Wind  at  SSE.  or  SE.  heaves  in  a  great  Sea,  and  raifes  a  great  Ground 
Sea  when  it  blows  hard  j  the  harder  it  blows  you  have  a  ftronger  Out- 
fet  in  your  Favour  ;  there  is  no  Tide,  you  always  ride  Head  to  Wind, 
your^Anchors  will  fooner  ftart  with  the  Wind  to  the  N.  or  N  W.  becaufe 
die  Ground  goes  out  with  a  little  Defcent. 

To  fail  into  Foy, 

Poy  may  be  very  eafily  known,  lying  in  between  two  high  Lands ;  on  the 
Weft- fide  going  in,  is  an  old  Church  and  Caftle,  and  on  the  Eaft-fide 
the  Ruins  of  an  old  Church,  as  you  may  fee  by  the  making  of  it  in  C  apt. 
Collins's  Draught  of  Foy.  The  going  in  is  a  Cable’s  Length  over  from  fide 
to  fide,  and  no  Danger  ;  when  you  are  in  you  may  Anchor  before  the 
Town,  or  run  up  above  the  Town.  In  the  Time  of  the  Dutch  War,  in 
the  Year  1666,  there  was  above  fixty  Sail  of  Virginia  Ships  put  into  this 
Harbour.  This  Place  lieth  NE.  and  SW.  in  and  out,  which  makes  it 
£  better  OutTet  to  the  W^ftward  than  Plymouth  or  Falmouth*  And  whereas 

it 
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It  hath  been  reported  to  be  a  Bar-Harbour,  and  that  you  cannot  enter  till 
half-Tide,  I  do  allure  you  that  there  is  no  lefs  than  three  Fathom  at  low 
Water  at  a  Spring  Tide ;  here  you  may  lie  afhore  to  waft,  tallow,  or 
flop  Leaks;  the  Spring  Tides  rife  and  fall  16  and  iy  Feet,  and  it  is 
high  Water  here  at  Full  and  Change  a  quarter  pad  Five.  There  is  good 
anchoring  in  the  Road  without  the  Harbour,  from  5  to  10  Fathom  Water* 
but  without  that  Depth  foul  Ground* 

To  fail  into  Falmouth. 

Upon  the  Weft  Point  of  the  Haven  of  Falmouth ,  ftandeth  a  Caftle  on 
the  high  Land  called  Pendennis  Caftle.  In  the  Entry  neareft  the  faid  Weft- 
fide  lieth  a  Rock  above  Water,  you  may  fail  in  on  either  fide  of  it,  on 
the  inner-fide  of  the  Eaft  Point  lie  alfo  fome  Rocks  oft”  the  Shore ;  on  the 
Eaft-fide  is  deepeft  Water,  and  moft  Room,  therefore  in  going  in,  give  the 
Eaft  Point  a  large  Birth ;  there  will  be  7  or  8  Fathom.  Keep  the  faid 
Shore  till  you  come  within  St.  Maud's  Caftle  5  which  when  it  bears  Eaft, 
there  will  be  16  or  17  Fathom,  but  half  the  Harbour  over  towards  the 
Smithick  is  but  4  or  5  Fathom ;  obferve  in  going  in  to  keep  the  Manacles 
open  and  fhut  on  the  Point  of  Falmouth  Caftle,  and  fo  it  mull  be  kept  till 
you  fhut  the  Church  over  Penny  Comquick ,  into  the  North  end  of  the 
Smithick ,  and  fo  bear  over  to  St.  Maud's,  ahd  ride  with  the  Caftle  Eaft^ 
laying  one  Anchor  in  18  Fathom,  and  the  Weftermoft  Anchor  in  four 
Fathom,  as  ftall  be  moft  convenient. 

To  fail  into  Plymouth. 

At  the  Eaftermoft  Point  of  Plymouth  Sound  lieth  a  .high  rotind  Rock 
called  Mewftcne ;  between  it  and  the  Ramhead  lieth  the  faid  Sound,  North 
North  Eaft,  being  round  and  deep. 

A  little  to  the  Northward  of  Ramhead,  is  a  fair  fandy  Bay,  where  Is 
good  Anchoring  clofe  under  the  Land,  in  9  or  10  Fathom:  South  a  little 
Eafterly  from  Ramhead,  lies  a  Rock  above  Water  called  the  EddyJlone% 
(on  which  is  erected  a  Light-houfe)  the  Point  of  Plymouth  lies  from  it  Na 
by  E.  diftant  about  4  Leagues. 

In  the  Sound,  by  the  Land  of  Plymouth. ,  lieth  an  IHand  called  St.  Nicho * 
las  or  Bland,  which  is  joined  to  the  Weft-fide,  with  a  Range  of 

Rocks  under  Water,  fo  that  you  may  fail  along  to  the  Eaft  Ward  of  it. 

To  fail  into  Catwater, 

To  fail  into  Catwater ,  run  in  between  the  Bland  and  the  Point  on  the 
Eaft-fide  with  the  Land  of  Plymouth ,  till  Catwater  open  on  the  Starboard- 
fide,  then  go  in  to  the  Eaftward  between  the  Point  of  Plymouth *  and  the 
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Point  on  the  Starboard-fide,  leaving  mod:  part  of  the  Channel  on  the 
Starboard-fide,  until  you  come  within  the  Point,  and  anchor  there  right 
a^ainft  the  high  fteep  Northern  Land  ;  there  is  at  low  Water,  with  extra¬ 
ordinary  high  Tides  4  and  5  ^  athom. 

In  failing  into  Catwater ,  be  fure  to  give  a  good  Birth  to  the  Southern 
Point  of  the  Entry,  for  there  lies  off  the  faid  Point  a  Ledge  of  Rocks  un¬ 
der  Water,  about  two  Cables  Length  off  from  the  Land.  Upon  the  Point 
of  the  Ledge  lies  a  Buoy,  where  is  about  twelve  Feet  Water  at  half  Flood, 
which  Buoy  muff  be  left  on  the  Starboard-fide  going  in,  and  when  Catwater 
is  altogether  open  you  may  run  into  the  Eaftward,  leaving  in  the  Entry  of 
the  Harbour  two-thirds  of  the  Channel  on  the  Starboard-fide,  as  aforefaid, 
becaufe  the  South  Shore  is  fomewhat  flat  off,  there  lying  a  fandy  Bank, 
which  reaches  to  the  Second  Point  of  the  South  Shore  of  Catwater. 

A  little  to  the  Eaftward  of  Drake  Ijland  lies  a  Rock  under  Water,  upon 
which  at  low  Water  it  is  not  deeper  than  two  Fathom.  To  fail  within 
the  Land  you  may  go  to  the  Eaftward  or  Weft  ward  of  the  Rock,  as 
Occafion  ferves. 


To  fail  into  Dartmouth. 

Dartmouth  hath  a  narrow  Entrance  lying  in  between  two  high  Lands ;  On 
each  fide  of  the  Haven  ftandeth  a  little  Caftle  ;  on  the  Weft-fide  is  a 
Church  on  the  high  Land,  called  St.  Patrick's  Church.  To  fail  in  com¬ 
ing  from  the  Weft  ward  run  in  along  by  the  Weft  Land,  fo  far  to  the 
Eaftward  until  the  Key  of  the  Village  (on  the  Eaft-fide  of  the  Haven) 
be  brought  in  the  midft  of  the  Entry  of  the  Haven  between  the  two 
Lands  :  it’s  convenient  to  have  a  Boat  ready  (if  any  Guft  of  Wind  fbould 
come  from  the  high  Land)  to  tow  in.  Being  come  in,  edge  over  to  the 
Weft-fide  before  the  Brewhoufe,^  and  anchor  there  in  10  or  n  Fathom,  or 
before  the  Village  to  the  Eaft-fide  at  Pleafure.  At  the  Eaft-fide  lieth  a 
funken  Rock,  to  avoid  which  fteer  in  with  St.  Patrick's  Church,  and  do 
not  bring  the  Village  which  ftandeth  on  the  Weft-fide  of  the  Harbour, 
without  the  faid  Church,  but  keep  the  outer  Houfe  of  the  faid  Village  in 
the  Eaft-fide  of  the  Chapel,  always  in  Sight,  without  the  Bulwarks  on 
the  North -fide  by  St.  Patrick's  Church,  then  there  is  no  Danger  of  the. 
Rock,  in  the  Range  by  the  North  Point.  Between  Dartmouth  and  the 
Start,  neareft  to  Dartmouth ,  ftandeth  a  white  fquare  Steeple,  called  Fackr 
man ,  which  is  a  very  good  Mark  to  know  Dartmouth  by. 

To  fail  into  Torbay. 

Bring  the  Weft  Point  of  the  Berry  S  by  E.  or  SSE.  from  you  ;  and  an¬ 
chor  there  in  7  or  8  Fathom,  where  you  (hall  be  Landlock’d  for  a  S.  and 
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SW.  Wind.  At  the  North  Eaft  end  of  the  Bay  is  alfo  a  Tide  Haven  cal¬ 
led  the  Tormain  ;  before  it  is  very  good  Anchor  Ground  in  4  or  5  Fathom? 
according  as  you  defire  to  be  nearer  or  further  from  the  Shore. 

Dire El  ions  jor  J ailing  in  at  the  Da  ft -end  of  the  Ife  of  Wight 
to  Porftmouth  Harbour,  and  alfo  to  Hampton. 

If  you  come  from  the  Eaftward  with  a  Northerly  Wind,  bound  into 
the  IJle  of  Wight  or  Portfmouth  ;  after  you  come  to  the  Weft  ward  of  the 
Shoal  called  the  Givers ,  hale  in  North  Weft  with  St.  Heilen's  Point ;  but 
do  not  hale  too  much  to  the  Northward,  for  there  lies  a  Bank  off  of  Long- 
Jhne  Haven  to  the  E  aft  ward  of  the  Horfe ,  that  hath  not  above  13  Feet 
on  it  at  low  Water  ;  but  keeping  in  7  or  8  Fathom,  carrieth  you  clear  with¬ 
out  it,  and  will  bring  you  to  the  SE.  end  of  the  Sand  called  the  Horfe . 
St.  He  liens  Church  being  SW  by  W.  from  you,  you  may  run  in  5  Fath* 
and  when  you  have  brought  the  Weftermoft  great  white  Patch,  or  Chalk 
upon  Prji  Down  (which  is  the  high  Land  to  the  Northward  of  PortJ- 
mouth)  a  Ship’s  Length  to  the  Weft  ward  of  South  Sea  Caftle  that  ftahds 
upon  the  Beach,  then  you  may  luff  up  without  Fear;  Being  then  to  the 
Weft  ward  of  the  Horfe ,  and  fleering  with  that  Mark,  it  will  lead  you  in 
along  the  Horfe  unto  the  Beach,  and  fo  into  the  Harbour  of  Portfmouth , 
keeping  along  clofe  by  the  Shore,  until  you  come  by  the  Town-walPs-end, 
and  there  you  muft  bear  off  a  little  for  a  Flat,  that  lieth  off  from  the  Shore, 
this  is  for  an  Eafterly  Wind.  But  if  you  intend  for  Stokes-Bay ,  when 
you  have  brought  the  Fire  Beacon  on  Brown  Down ,  (which  is  to  the 
WNW.  of  Hafewocd  Point)  within  a  Ship’s  Length  without  the  faid  Point, 
then  you  may  bear  to  the  Weftward  along  the  out-fide  of  the  Spit,  which 
is  the  Shoal  on  the  Weft-fid e  of  the  Entrance  of  Portfmouth  Haven. 

If  the  Wind  be  Wefterly  or  Southerly,  and  you  are  coming  from  the 
Weftward,  and  defign  for  St.  Hellenes  Road  or  Stokes-Bay  (from  Dunnofe 
to  St.  Heller? s  Point,  the  Courfe  is  NE.  by  N.  and  NNE.)  but  borrow 
no  nearer  to  St.  Hellenes  than  6  or  7  Fathom,  for  the  Spit  lies  off  a  great 
way;  but  if  it  be  clear  Weather,  that  you  may  keep  Sand  Down  Caftle 
open  of  the  Culver  Cliff. \  that  Mark  will  lead  you  without  the  Spit  of  the 
Point ;  fteer  along  in  this  Mark,  until  you  open  St.  Hellenes  Church  about 
two  Ship’s  Length  open  of  the  Red  Cliff'  within  St.  Hellenes  Point  or  Port- 
Sea  Caftle  to  the  Eaftward  of  South  Sea  Caftle,  then  are  you  clear  of  the 
Point,  and  may  fteer  to  St.  Heller? s  Road  NW,  and  having  brought  the 
Point  S  by  W.  or  between  that  and  the  S  by  E.  you  may  Anchor  in  7  or 
8  Fathom  Water,  on  very  good  Ground. 
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Note ,  That  you  have  no  good  clear  Ground  all  along  the  Ifland  until 
you  have  opened  St.  Hellenes  Church,  as  aforefaid,  and  have  brought  the 
Point  to  bear  from  you  SSW. 

From  St.  Hellen’s  Point,  to  go  between  No-Man' s-Land^  and  the  HorfeT 
thediredt  Courfe  in,  is  NW.  by  N.  and  NW.  but  you  have  no  fhoalmg 
upon  the  SW.  fide  of  No-Man' s-Land,  for  you  have  1 6  Fathom,  and  the 
next  Caftbut  3  ;  but  at  the  Horfe  you  may  ftand  into  10,  9  or  8  Fathom  : 
If  the  ftrong  Tide  be  fpent,  and  fmooth  Water ;  you  fhali  have  a  great 
wafhing  of  them  by  the  Overfall  of  the  Water ;  but  efpecially  on  No- 
Mai?  s-Land,  if  it  be  clear  Weather,  there  are  very  good  Marks  to  lead 
you  in,  which  are  as  follow;  keep  the  two  Windmills  on  the  Downs  on 
the  Ifle  of  Wight ,  that  they  may  be  feen  clear  all  over  the  Trees  between 
you  and  them,  but  no  more  above  them  than  even  clear;  this  Mark  will 
lead  you  in,  and  fo  up  all  along  the  Ifland  without  fome  middle  Ground 
that  lieth  WSW.  off  the  Point  of  No- Man' s-Land. 

Alfo  from  St.  Hellens- Point  (if  it  be  clear  Weather  that  you  can  fee  it) 
there  is  a  dire£l  Mark,  viz.  a  part  of  an  Old  Caftle  formerly  called 
Hajlewood  Caftle,  Handing  onGilkicker  Point  (which  is  kept  white,)  keep 
Gcfport  Church  and  that  Caftle  in  one,  or  this  Caftle  in  the  middle  of  the 
Wood  about  the  Church,  which  fheweth  with  a  Valley  like  a  Saddle,  and 
fo  you  may  run  diredlly  in  without  fear.  Or  if  the  Wind  be  fo’  that 
you  are  forc’d  to  turn  in,  then  you  may  run  the  Paid  Mark  within  two 
Sail’s  Breadth  of  each  End  of  the  Wood.  In  the  middle  of  the  Channel  is 
about  11  Fathom  Water;,  and  if  you  bring  the  faid  Mark,  right  under 
the  North  End  of  the  Wood  you  fhali  run  in  a  middle  Ground  near  the 
Horfe  that  hath  not  above  10  Feeton  it  at  low  Water,  and  hard  Sand. 

Being  in  Yarmouth- Road,  and  you  would  fail  out  of  the  Needles  fleer 
away  from  Lfor/?-Caftle,  which  Place  is  very  fteep  ;  being  paft  the  Caftle" 
fleer  away  for  the  Needles >  which  are  fharp  white  Rocks ;  giving  a  Birth 
to  fome  Rocks  that  lie  off  from  the  Ifland  fide  in  the  Fairway between 
the  Caftle  and  the  Needles ,  you  mull  keep  clofe  to'  the  Needles .  The 
Tide  of  Ebb  fetteth  on  the  Shingles ,  which  are  hard  Stones.  The  Floods 
fetteth  on  the  Needles. 

To  fail  into  the  Needles ,  you  will  know  the  going  in  by  the  hieh  whifp 
Land'  which  is  the  Weft-end  of  the  Iflc  o iWight\  run  boldly  in  with 
ihe  Land,  till  you  fee  the  Needles  Rocks,  and  then  keep  clofe  to  them  ob¬ 
serving  the  Tides,  as  in  the  Directions  coming  out.  Note ,  That  there  is 
a  ftrong  Indraught  that  fets  in  at  the  Needles ,  and  into  /W;  which  In¬ 
draught  hath  haul’d  many  Ships  into  FreJhwaUr-B ay.  Keep  in  25  and 
Fathom,  and  you  need  not  fear  the  Indraught  of  the  JVigiot%  °  ^ 

To  fail  within  the  Wight  in  thick  Weather. 

To  fail  between  the  Main  and  the  Wight  in  thick  Weather,  borrow  in  A  ■ 
Fatjem  off  St,  Hellen's,  and  fleer  NW,  by  N,  and  NNW.  from  St.  Hc/kn’s 
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Point,  till  you  have  1 2  Fathom,  and  then  fteer  more  Wefterly,  as  you 
find  the  Depth  ;  come  no  nearer  No- Man’ s- Land  than  9  or  10  Fathom  :  in 
that  Depth  you  may  keep  along  the  Wight  Side,  if  the  Wind  be  Southerly; 
but  if  it  be  large,  keep  in  14  or  15  Fathom,  which  is  a  good  Birth  from 
both  fides,  and  fo  fteer  W.  by  S.  and  WSW.  as  you  find  the  Depth  until 
you  come  to  Cows.  Note ,  That  being  about  Stoke9 s  bay ,  there  will  be  lefs 
Water;  if  you  go  nearer  to  Cows ,  there  you  may  anchor  in  12  or  14- 
Fathom,  in  the  midft  of  the  Channel,  where  is  oufey  Ground. 

Directions  for  Dover-Road. 

The  beft  Ground  in  Dover-Road  is  with  the  Whiteway ,  to  the  NW,  of 
Dover-Cajlle ,  or  between  that  Hill  that  comes  from  St.  James's  Church* 
which  is  a  fiat  Steeple  at  the  North-end  of  Dover  Town,  for  a  thwart 
Mark,  and  fo  in  what  Depth  you  pleafe,  from  12  to  14  Fathom®  Tliwart 
of  Foulkjione  in  12  or  14  Fathom  is  very  good  Ground. 

n  v  '  t 

Directions  to  fail  into  the  North-Foreland  through  the 

Gulls  in  the  Night. 

If  your  Ground  Tackle  fhould  fail  in  the  Night  riding  at  the  North- 
Foreland ,  as  very  often  hath  happened,  and  you  cannot  weather  the  Fore¬ 
land  weather  the  Northfand-bead  \  if  you  can  but  fee  the  North-Foreland 
Maht  when  that  Light-houfe  bears  NW.  or  NW.  by  N.  then  bear  over 
into  8*  or  9  Fathom,  and  being  in  that  Depth  (fleering  SSW.)  you  may 
be  fure  it  will  carry  you  dire&ly  through  with  the  Brake ,  by  keeping 
your  Lead  carefully,  and  borrowing  no  nearer  the  Brake  than  5  Fathom^ 
nor  o-oing  without  nine  Fathom,  or  nine  and  a  half,  as  you  have  the  Tide 
under  you  ;  this  Courfe  will  lead  you  through  without  Danger. 

Directions  for  the  North-end  of  the  Goodwin,  for  fuel  as  fail 
'from  the  North-Foreland  to  the  Southward  in  the  Night. 

If  vou  be  at  the  North-Foreland,  bound  for  the  Downs,  and  the  Tides  • 
fall  out  too  early  or  too  late ;  to  turn  into  the  Downs  with  the  Wind  at 
SW  or  SSW.  take  the  following  Dire&ions. 

If  it  be  in  the  Morning  before  Day,  then  be  fure  to  weigh  Anchor-  in  ¬ 
convenient  Time,  to  be  at  the  North-Jand-bead  at  the  turning  of  the 
Tide  to  the  Southward.  From  the  Foreland  you  may  fteer  out  with  a  - 
Flood  Tide,  SE.  by  E.  and  SE.  or  keep  the  Light  of  the  North-Foreland- 
NW  by  N  this  Courfe  will  lead  you  out.  But  for  the  more  Certainty,  . 
be  fure  keep  the  Lead  well,  and  then  you  may  borrow  off  and  on  with  < 
the  forefaid  Winds  in  7  or  8  Fathom,  and  fleering  out  with  the  forefaid  ■ 
Courfe,  you  Ihall  find  the  Depth  fuddenly  change  to  15  or  ac  Fathom: 
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then  you  may  hale  up  clofe  to  the  Southward,  along  the  back  of  the 
Goodzuin,  the  Eaftermoft-fide  of  which  lies  SSW.  and  NNE.  12  or  14 
Fathom,  and  is  not  above  a  Saker-fhot  from  the  Sand.  But  if  it  be  in 
the  Day  Time,  and  the  Wind  blows  fo  hard  that  you  cannot  well 
tack  to  run  through  the  Gulls,  then  the  Marks  to  carry  you  out  at  the 
North-fand-head ,  is  a  flat  Church  upon  the  Foreland ,  called  St.  Peter's 
a  Ship’s  Length  to  the  Northward  of  Broad-Jlairs  Pier-head  ;  or  borrow 
upon  the  Sand  by  the  Lead  as  aforefaid,  and  fo  taking  the  flrft  of  the 
Tide  without  the  Sand,  you  may  {land  to  the  South  Eaftward,  till  the 
South  Foreland  bears  W.  by  S.  then  caft  about,  and  you  fhall  weather  the 
South-fand-head ,  and  be  in  the  Dozuns  Road  as  foon  as  any  other  Ship  that 
parted  with  you  at  the  Foreland .  - 

Directions  for  failing  over  the  Spits,  the  Wallet,  and  by 

the  Naze  into  Harwich. 

Sailing  down  the  Sunn  or  King  s- Channel,  and  that  you  would  fail  into 
Harwich  over  the  Buoy  of  the  Spits  into  the  Wallet,  you  mu  ft  obferve 
your  Tides,  for  at  the  Spits,  the  Buoy  lieth  in  5,  6,  and  7  Feet  Water  at 
low  Water,  and  the  Paflage  often  alters,  fometimes  more  Water,  fome. 
times  lefs.  The  Buoy  lieth  on  the  Weft-end  of  the  Gunfleet-fand,  and  the 
Eaft-end  of  the  Buxey,  being  from  a  flat  Steeple,  called  Great  Holland 
Church,  South  by  Eaft.  Being  over  the  Spits,  you  come  into  the  Wallet, 
where  is  very  good  anchoring  in  five,  fix,  feven  and  eight  Fathom  Water; 
the  Sands  lying  without,  makes  it  a  moft  excellent  Road.  There  is  a 
good  and  deep  Channel  to  fail  in  at  the  Wallet  between  the  Gunfleet  and 
the  Wejl  Rock,  but  ’tis  feldom  ufed.  Being  over  the  Spits  in  the  Wal¬ 
let,  fteer  away  for  the  Naze,  which  may  be  known  by  the  Trees,  and  a 
Houfe  that  ftandeth  on  it,  keep  about  half  a  Mile,  or  a  Mile  off  from 
the  Naze,  to  avoid  the  Stone  Bank,  which  hath  but  5  Feet  Water  on  it  at 
low  Water;  and  lieth  from  the  Nazt  Trees  E  by  N.  About  a  Mile  and 
an  half  from  the  Naze  Point,  there  is  about  8  or  9  Feet  Water  between  it 
and  the  Naze  at  low  Water :  Keep  Rayn’s  Trees  that  lie  a  little  to  the 
Southward  of  Harwich,  open  and  fliut  with  Harwich-Clijf,  and  this  Mark 
will  carry  you  on  the  Stone  Bank,  and  the  Trees  on  the  Cork-land,  juft 
©pen  of  the  Naze-land,  will  carry  you  on  the  Bank  alfo.  There  is  a  good 
leading  Mark  to  carry  you  between  the  Naze  and  the  Stone  Bank, 
which  is  Harwich  Steeple,  on  Harwich  Beacon  Cliff,  which  will  alfo  carry 
you  between  the  Pyefand,  and  the  Ridge  into  the  Rowling  Ground,  where 
Ships  Anchor  in  3  and  4  Fathom  at  low  Water.  The  Mark  to  Anchor 
in  the  beft  of  the  Rowling  Graund,  is  to  bring  Harwich  Windmill  two  Sails 
breadth ..ppen  of  Harwich-Clijf :  And  to  fail  from  the  Rowling  Ground  to 
the  .Naze  keep  Pay  ns  Trees  open  off  Harwich-Clijf,  till  you  bring  the 

Naze 
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Naze  to  bear  S  W.  then  keep  Harwich  Steeple,  on  the  Bacon  Cliff,  to 
nm  within  the  Stone  Bank.  There  is  a  Channel  to  fail  from  the  Naze 
between  the  Cork  Sand  and  the  Ridge,  keeping  the  Naze  Trees  SW„ 
failing  down  NE.  between  the  Cork  and  the  Ridge,  in  5,  6,  and  7  Fath, 
Water.  And  when  you  have  brought  Harwich  Steeple  on  the  Brew- 
houfe  that  lieth  to  the  Northward  of  Languard  Fort,  then  are  you  clear 
of  the  Cork  Ledge;  this  Channel  is  much  ufed  by  the  Light  Colliers 
going  to  the  Northward. 

Being  in  the  Rowling  Grounds ,  and  that  you  would  fail  into  Harwich 
Harbour,  keeping  clofe  by  the  Andrews ,  which  is  a  Sand  that  lieth  off  from 
Languard  Fort,  and  is  fteep  too  on  the  Weft-lide:  The  Tide  of  Ebb 
runneth  ftrong  over  the  Andrews ,  the  firft  half  Ebb,  of  which  you  muft 
have  a  Care.  This  Sand  is  dry  at  low  Water;  keep  clofe  by  the  Beach 
of  Languard  Fort,  to  avoid  the  Altar ,  which  is  a  fmali  ffony  Shelf  that 
lieth  right  Weft  from  Languard  Fort,  about  a  Cable  and  an  halPs 
Length  from  the  Beach  at  the  Fort,  on  which  is  but  5  or  6  Feet  at  low 
Water.  You  may  fail  to  the  Weft  ward  of  it,  between  it  and  Harwich - 
Cliff,  according  as  the  Tide  is  up,  and  what  Draught  of  Water  your  Ship 
draweth:  But  if  you  fhould  want  to  go  into  Harwich  at  low  Water,  and 
your  Sfiip  draweth  above  15  Feet,  you  muft  ftay  for  the  Flood  to  have 
Water  over  the  Glutton ,  which  is  a  narrow  Ridge  that  ftretcheth  off  from 
the  Beach  thwart  the  Channel,  a  little  within  the  Brewhoufe,  that  is  to 
the  Northward  of  Languard  Fort.  Being  paft  the  Glutton, »  you  muft 
keep  clofe  to  the  Beach,  to  avoid  the  Griftle,  that  lieth  in  the  middle  be¬ 
tween  Harwich  and  the  Beach  of  Languard  Fort,  on  which  is  but  three 
Feet  at  low  Water,  there  is  a  fmali  Channel  between  the  Griftle  and  the 
Guard,  of  nine  Feet  at  low  Water,  but  when  you  have  opened  Dover 
Court  Church  off  Harwhich  Town,  then  you  are  clear  of  the  Griftle  and 
th~  Guard,  and  may  anchor  before  the  Town  of  Harwich, ,  in  5  Path  Water* 
or^run  into  Ipfwich  Water,  and  anchor ;  this  is  a  very  fafe  Harbour,  and 
if  a  Ship  (hould  chance  to  blow  a-fhore  fhe  can  take  no  harm,  the  ftiore 
being  foft  oufey.  The  Spring  Tides  rife  15  and  16  Feet,  and  the  Niep* 
Tides  10  and  11  Feet, 

DireUions  to  fail  into  Harwich  through  the  Sled-way.' 

Being  at  the  Buoy  of  the  Spits,  and  you  are  not  minded  to  fail  over  the 
Silt  then  keep  down  by  the  Gunfleet-fand,  in  7  and  8  Fathom  Water,  till 
/„  ’come  within  two  Miles  of  the  Buoy  of  the  Gunfieet,  and  then  come  no 
Larer  San  9  Fathom  Water,  for  theie  lieth  off  a  Spit,  ESE.  from  the 
Sand  about  a  Cable’s  Lengths  to  the  Eaftwardof  th  a  Spa  is  >  fiuB 
e  watch  through  the 'Sand,  into  which,  and  Goldmcres  Gat,  the  Iide 
b  Flood  fetteth  ftrong  into  the  WjtU  %  of  which  you  muft  have  a 
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Care  when  you  come,  near  it,  efpecially  in  little  Winds  or  Calms,  von 
may  he  haded  on  the  G  unfleet-jar, d ;  this  Sand  lieth  NE.  and  SW  and 
drieth  ut  feveral  Places:  The  Buoy  of  the  Gun  fleet  beareth  from  the 
AW  SE.  by  E.  Eafterly :  you  may  ftand  into  7  or  8  Fathom  along  the 
,j  W-  Rock  into  the  Sledway,  keeping  Balfey  Church  N.  by  W 

and  NN  V\  till  you  bring  Harwich  Steeple  on  the  Brewhoufe  (that 
heth  to  the  Northward  of  Languard  Fort}  which  will  carry  you  clear 
of  the  C°rk  Ledge,  on  which  is  two  Fathom  and  an  half  at  low  Water 
and  then  ftand  to  the  Weft  ward,  and  keep  Or  ford  Church  and  Caftle 
open  of  Balfey  Church  a  Sail's  Breadth,  till  you  have  the  Lights  to 
gether,  keep  them  fo  till  you  are  paft  the  Andrews,  and  then  follow 
L e  former  Direaions  for  failing  into  HarwicJ) ;  you  may  ftand  in  upon 
;the  Platters  into  five :  Fathom,  on  which  Sand  is  but  two  and  three  Feet 

frhJ°r"  ^he  uldg?  hat^ /even  Feet  at  low  Water;  a  great  part  of 

the  Cork  Sand  doeth  at  low  Water ;  and  lieth  in  Length  NE.  and  SW 

about  two  Miles  and  a  half  long,  and  a  Mile  broad  ;  Weft  Rocks  lie  in 

d  SW.  about  three  Miles,  and  two  Miles  broad,  and 
riethm  feveral  Places,  full  of  Banks  and  Swatches,  the  Ground  rocky 

w"K  STlX:  ",',e  ”  ■  f““  ™  Ck—  ^ 


For  the  more  particular  Directions  for  failing  Into  thefe  and  other  Har- 
i*  A*T?j'ln  ^ngfnd,  Scotland,  Holland,  Normandy,  Bretagne,  Sic.  fee  the 
W^nd'T  °Mthn  Coaft'ng  j  ,lot>  new,X  Correaed,  and  Reprinted  for 
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